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INTRODUCTION



1. PURPOSE

This manual documents the software created for the Medicare Quality Monitoring
System (MQMS). This manual consists of (1) descriptions of methods used to create the
software for each measure, (2) flow diagrams showing the sequence of processes and jobs
used to create files and tables for a measure or a group of measures and (3) step-by-step
descriptions of these processes and jobs. Intended solely for programmers, the manual
includes SAS code, JCL, and catalogued procedures as appendixes. Please note that this
Version 1.0 of the manual contains dataset names as they exist prior to being moved to
Endevor. Version 2.0 of the manual will contain the updated, Endevor production dataset
names.

2. PROJECT OVERVIEW

a. Background

The MQMS monitors the quality of care delivered to Medicare fee-for-service (FFS)
beneficiaries. Developed in the context of growing public concerns over quality of care,
patient safety, and hospital performance, it is directed by CMS with assistance from its
contractors. Actual MQMS development and production involves a diverse group of CMS
staff, including clinical area team leaders (clinicians), epidemiologists, statisticians, and data
analysts in the central and regional offices. In developing the system, CMS also consulted
with leading experts in other federal agencies—such as the Agency for Health Care Research
and Quality, e Centers for Disease Control—and with experts in quality improvement
organizations (QlOs) and academia.

b. Purpose

MQMS uses Medicare administrative and survey data to track trends, patterns, and
variations in health, disease-specific, and procedure-specific outcomes at the national and
state level. CMS uses this information as input to its quality improvement program and
initiatives and to its broad, high-level policymaking and program planning in general.

Specifically the MQMS data are to be used for:
Identifying potential quality problems
Targeting interventions
Prioritizing activities and allocating resources
Focusing on a particular problem

Raising research questions/hypothesis for investigation

The MQMS data should not be interpreted as:



Research that links cause and effect
Evaluation of individual QIO or state performance

Evaluation of the effectiveness of the QIO program and other CMS quality
improvement policies and initiatives

c. Population and Health Issues Examined

The MQMS population consists of Medicare Full-Year, FFS Enrollees with Part A
(Hospital Insurance Coverage). MQMS is limited to FFS beneficiaries because of the
current lack of encounter data from Medicare managed care plans. The analysis is limited to
the national and/or state level, showing trends over time for various demographic and
geographic subgroups. These trends are adjusted for variations in the age and sex
composition of the population. MQMS monitors the following types of quality measures:

Mortality, survival rates, readmission rates, length of stay, and cost of
hospitalizations for five conditions common in the Medicare population—acute
myocardial infarction (AMI), heart failure, stroke

Mortality and readmission rates following cancer-related and cardiac-related
high-risk surgical procedures

Patient safety
Preventable hospitalization

Processes of care and progression of disease in persons with Medicare identified
as diabetics.

d. Methods

MQMS products, listed in the following section, are designed as national- and state-level
monitoring tools, and not as provider-level monitoring tools. Since the figures are presented
at the national and state level, they are adjusted to a standard distribution of age and sex.
This age-sex adjustment eliminates state-to-state and year-to-year variations in the age and
sex composition of the population as an influence on the MQMS findings.

Beyond the age-sex adjustment, MQMS results are not risk adjusted. This approach
assumes that the distribution of health risks is similar from one state population to another,
and that the distribution of health risks in the national population is similar form one year to
another. CMS continues to assess the validity of this assumption.

MQMS results are based on data from all Medicare FFS beneficiaries and claims, not a
sample of such beneficiaries and claims (except in the case of the diabetes measure). The
results are therefore not subject to sampling error. MQMS rates are not presented with
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confidence intervals or levels of significance, since both are based on properties of sampling
error. This approach implies that the FFS population is not interpreted as a sample drawn
from a super-population, such as all Medicare beneficiaries or FFS beneficiaries from
another time period. MQMS results are, however, subject to measurement error in both the
Denominator File and the MedPar database and to modeling error resulting form the age-sex
adjustment. CMS continues to investigate the magnitude of these errors.

e. Products

The MQMS products are a series of reports on quality measures, a set of tables on
CMS’s website, plus the data files at the person and/or discharge, and aggregate level used to
generate the reports and the documentation of the methodology. The reports, listed below,
are available on the CMS website; the data files are located on the CMS mainframe. To
make it easier for analysts to use the data and replicate the analysis, CMS makes SAS
programs and data processing documentation available. Access to the data can be granted to
CMS analysts on request. Other federal agencies and CMS contractors may obtain the data
through a formal data request process.

Beneficiary Characteristics and - Acute Myocardial Infarction
Utilization, 1992-2001 (AMI), 1992-2001

Patient Safety, 2000-2001 - Diabetes, 1992-2001
Cancer-Related High-Risk - Heart Failure, 1992-2001
Surgeries, 1992-2001

Cardiac-Related High-Risk - Stroke, 1992-2001

Surgeries, 1992-2001

Preventable Hospitalizations, - Provider-Level Structural Data
1995-2001

3. NAMING CONVENTIONS

This section sets forth the guidelines for naming the MQMS libraries and their contents
in both a development and production setting. As such, it covers the naming of libraries,
jobs, catalogued procedures, programs, and datasets.

As a general rule, “xx™ (note the lowercase) is a year substitute in the documentation
and SAS code comments for program names, internal SAS file names and mainframe file
location names (e.g.,, DEMSQ @BQO000. SAS. YxxMLOO1l. DENOVAXxx would be
YOOMLOO1. DENOVA99 for 1999). However, there are some exceptions to this rule, and
they will be clearly noted in the documentation that follows with “XX” (note the uppercase),
as well as a special note. For production JCL, catalogues procedures, and SAS programs for
High-Risk Surgeries, we use the naming convention specified in the Standards Manual.
Namely, “y” represents the years 1992-2001, and “Y” represents a program that runs for all
years as-is. For input and output datasets, however, we specify a range of years using “xx”
(again, note the lowercase). Finally, for the AMI, Heart Failure, and Stroke measures, the
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designation “CC” in the documentation is an abbreviation for Clinical Condition or Clinical
Cohort, the values of which are: HF (Heart Failure), 1S1-1S4 (Stroke), PN1-PN7
(Pneumonia), and MI (Acute Myocardial Infarction). Again, there are some exceptions to
this rule, and they will be clearly noted in the documentation.

a.

MQMS Libraries and Contents

High Level Qualifier: Production - P#MSQ
Test - DEMBQ

Account Code (MQMS Version 1): MBQO1

D#MSQ @BQ01. DOCLI B

D#MSQ @vSQO1. JCL

D#MBQ @BQ1. JCLTEST
PROD. JCL. LI B

D#MSQ @v5Q01. JOBLI B
VI EWFacility

D#MBQ @BQ01. PGVLI B
PROD. SAS. LI B

D#MBQ @/BQ1. PROCLI B
PROD. PRCC. LI B

DEMVBQ @/BQO1. PARM.I B

PROD. PARM LI B

Job Names

Development version of online documentation

Development version of production execution JCL
(Irecl=80)

Testing version of execution JCL (Irecl=80)

Final production version of execution JCL

Development version of job output (Irecl=130)
Final production version of job output

Development version of MQMS SAS programs
(Irecl=80)
Final production version of MQMS SAS programs

Development version of catalogued procedures
(Irecl=80)
Final production version of catalogued procedures

Development version of input parameter cards
(Irecl=80)
Final production version of input parameter cards

All production job names begin with the MQMS system identifier, MSQ. The fourth
position is a constant, #, which denotes the data security level. The final four positions
remain for unique identification of year, measure type and sequence in measure processing.

Job name format is MSQ#YTSS where:

Y= 0-9 for 1990-1999

A-N for 2000-2013 (this convention is used at CMS by DESY jobs)
Y —as a constant denotes all years in analysis are processed
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T = Type of measure code
A — Initial Input Processing (Global)
C - Characteristics (2002-2003 Task 004)
D — Diabetes (2002-2003 Task 004)
U — Utilization, Outcomes (2002-2003 Task 004)
S — Patient Safety Indicators Measures (2002-2003 Task 005)
H - High Risk Surgeries Measures (2002-2003 Task 006)
Q- Patient Quality Indicators Measures (2002-2003 Task 007)
R — Public Reporting by Provider (20022003 Task 009)

SS = Sequence starting at 00 for copy of primary input datasets and numbering in
increments of 10.

c. Catalogued Procedure Names

Catalogued procedures called from production JCL follow the form of the calling JCL
member name (i.e., b. Job Naming Conventions) with one exception. HDC guidelines
mandate the letter P as the final character in the procedure name. Removing the # from the
job name makes this easily possible. The resulting procedure name follows the format
MSQYTSSP. All components are as above, remembering the P is HDC standard to denote
a catalogued PROC PRQOCs developed for testing purposes only, and not intended to be
promoted to a production library, are placed in the library DEMSQ @/5Q01. PROCLI B
with a final character D. They are executed by JCL held in the library
DEMBQ. @vBQO1. JCLTEST.

d. Program Names

Program names correspond to the names of the calling JCL and associated catalogued
procedure. Following the patterns established above, program name format is MSQYTSSn
where:

Y =0-9 for 1990-1999

A-N for 2000-2013 (this convention is used at CMS by DESY jobs)
Y — as a constant denotes all years in analysis are processed

T= Type of measure code
A — Initial Input Processing (Global)
C — Characteristics (2002-2003 Task 004)
D — Diabetes (2002-2003 Task 004)
U — Utilization, Outcomes (2002-2003 Task 004)
S — Patient Safety Indicators Measures (2002-2003 Task 005)
H— High Risk Surgeries Measures (2002-2003 Task 006)
Q- Patient Quality Indicators Measures (2002-2003 Task 007)
R — Public Reporting by Provider (2002-2003 Task 009)
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SS= Sequence starting at 00 for copy of primary input datasets and numbering in
increments of 10.

n= Program number within the catalogued procedure, increment by 2, starting
with 2.

e. Dataset Names

All MQMS datasets created bear a name in compliance with CMS data center naming
conventions. As outlined in the Data Center User’s Guide, non-VSAM DASD and tape files
dataset names are formatted as follows:

Format: XxXxX. @aannnn. zzzzzzzz.zzzzzzzz (maximum 44 characters)
Where: XXX Application System Code

@aannnn Accounting Code

22222222 Descriptive information

The third node matches that of the program that created the dataset. The fourth
node is the same as the internal SAS dataset name. (Note to programmers: Pay close
attention in selecting internal SAS dataset names since year specific indicators may be
required to differentiate files.) The majority of MQMS system files are SAS, therefore only
flat files have an inserted qualifier node ‘. FLAT. ’ before the final node.

Using the conventions outlined above, the following might result:
Job: MSQ#1H10
JS010 calls PROC VMSQLH10P
PS010 calls program:  MSQLH102
Program M5Q1H102 creates output files:
P#MBQ @BQ01. MSQLH102. VL91PX01
P#MSQ @/BQI1. MSQLH102. VL91PX02
P#MSQ @/5Q01. MSQLH102. VL91PX03
P#MSQ @BQ01. MSQLHL02. VL91PX04
P#MBQ @BQ01. MSQLH102. VL91PX05

It is important to note that the input datasets for the Diabetes measure do not follow
the rules governing the naming of datasets. Because the input data is pulled from DESY, the
datasets are named in accordance with DESY rules. An example is the following (please see
Appendix B for a complete list of t he Diabetes input datasets):

P#DSY. @QAAA2049. WF17. @------ . R0016065. OQUT
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CHAPTER |1
METHODS, FLOWCHARTS, AND

SPECIFICATIONS FOR M1-M3!

! Please see the top of page 12 for a description of M1, M2, and M3.
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1. DESCRIPTION OF THE MEASURE

M1 - Distribution of Medicare Enrollees by Age Group, Sex, Race, Medicare
Eligibility Status, Medicaid Enrollment Status, and Geographic Areas for
Calendar Years 1992-2001

M2 - Frequency and Rate of Hospital Discharges per 1,000 Full-Year Medicare
FFS Enrollees from Short-Stay Hospitals by the HCQIP Surveillance Diagnosis
Groups by Age Group, Sex, Race, Medicare Eligibility, Medicaid Enrollment
Status, and Geographic Region, Calendar Years 1992-2001

M3 - Frequency and Rate of Hospital Discharges per 1,000 Full-Year Medicare
FFS Enrollees from Short-Stay Hospitals by the HCQIP Surveillance Procedure
Groups by Age Group, Sex, Race, Medicare Eligibility, Medicaid Enrollment
Status, and Geographic Region, Calendar Years 1992-2001

2. CMS DATA SOURCES

100% Denominator File from Decision Support Access Facility (DSAF) for
each year, 1992-2001. The DSAF provides access to the flat 1992-2001
Denominator Files.

100% MedPAR File from Decision Support Access Facility (DSAF) for each
year, 1992-2001. Provides access to the flat 1992-2001 MedPAR Files.

3. INCLUSION CRITERIA

Discharge is a short-stay acute care hospital claim.
Discharge record is not a duplicate entry in the MedPAR file.

M2 and M3 - Beneficiary belongs to the MQMS M13/M14 Base Analytic
Denominator File.

M2 and M3 - Discharges in the HCQIP clinical priority areas identified through
ICD-9-CM diagnosis and procedure codes.

4, EXCLUSION CRITERIA

Claimants residing outside of the United States, except claimants residing in
Puerto Rico, Guam, and the Virgin Islands. Residents of Guam are included
with Hawaii residents.

Claimants with invalid values for date of birth, state code, sex, race, and
Medicare status code.
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5. KEY VARIABLES

FFS Flag: A dichotomous variable that identifies beneficiaries enrolled in
Medicare FFS during July of each calendar year.

1 = Enrolled in FFS during July of calendar year

0 = Not enrolled in FFS during July of calendar year

Part A Flag: A dichotomous variable that identifies beneficiaries enrolled in
Medicare Part A during July of each calendar year.

1 = Enrolled in Part A during July of calendar year

0 = Not enrolled in Part A during July of calendar year

July Dual Flag: A dichotomous variable that identifies beneficiaries that are
dually enrolled in Medicare Part A and Medicaid during July of each calendar
year, defined as the member being enrolled in Medicare Part A and with
Medicaid buy-in during July of the calendar year.

1 = Enrolled in Medicare Part A and Medicaid on July 1 of calendar year

0 = Not dually enrolled in Medicare Part A and Medicaid during July of

calendar year

M1-4: A dichotomous variable that identifies Medicare beneficiaries that meet
M1-4 MQMS inclusion criteria (enrolled in FFS Part A for the full 12 months or
full number of months alive during the analytic year) and none of the MQMS
exclusion criteria. This is the base MQMS study population and from which
special populations may be drawn.
1 = Beneficiary eligible for M1-4 Cohort and inclusion in the MQMS
outcome measures
0 = Beneficiary not eligible for M1-4 Cohort or the MQMS outcome
measures

M1-3: A dichotomous variable that identifies Medicare beneficiaries that meet
M1-3 inclusion criteria (enrolled in Part A FFS as of July 1st of the analytic year)
and none of the MQMS exclusion criteria.

1 = Beneficiary eligible for M1-3 Cohort

0 = Beneficiary not eligible for M1-3 Cohort

M7. A dichotomous variable that identifies a subset of MQMS Medicare
beneficiaries that are eligible for inclusion in the diabetes cohort and diabetes
process and outcomes measure, M7. In addition to the MQMS M1-4 inclusion
criteria, these beneficiaries must almost have been enrolled in Medicare Part B
for the entire calendar year. Beneficiaries who die during the calendar year are
excluded from the M7 cohort.

1 = Beneficiary eligible for Diabetes Outcome Measure M7

0 = Beneficiary not eligible for Diabetes Outcome Measure M7
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Year: Calendar year of the analytic file.

Urban/Rural: A dichotomous variable defining beneficiary county of residence
as an urban or rural location. All counties residing within a Metropolitan
Statistical Area (MSA) are designated as urban areas.

1 = Urban Area

0 = Rural Area

Death Flag: A dichotomous variable indicating beneficiaries who died during the
calendar year.

1 = Died in calendar year

0 = Alive throughout calendar year

State: Beneficiary state of residence as of March 31st of the year following the
reference year.

Dual Flag: A dichotomous variable that identifies beneficiaries that are dually
enrolled in Medicare and Medicaid at least one month during the calendar year,
defined as the member being enrolled in Medicare Part A and with Medicaid
buy-in at least one month during the calendar year.

1 = Medicare and Medicaid dual enroliment

0 = Not enrolled in Medicaid

Medicare Status: Original reason for Medicare eligibility
1 = Aged without ESRD
2 = Aged with ESRD
3 = Disabled without ESRD
4 = Disabled with ESRD
5= ESRD only
Other values assigned a value of "0"

Age: Beneficiary age is calculated as of July 1 for each calendar year.
Age Group: Nine age groupings based on age.

Race of Beneficiary
1 = White
2 = African American
3 = Other (Asian, Hispanic, North American Native, O ther)
0 = Unknown
Other values assigned a value of "X"

Census Division: Beneficiary Census Division of residence as of March 31st of
the year following the reference year.
0 = Puerto Rico and Virgin Islands
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1 = New England

2 = Middle Atlantic

3 = East North Central
4 = West North Central
5 = South Atlantic

6 = East South Central

7 = West South Central
8 = Mountain

9 = Pacific

Census Region: Beneficiary Census Region of residence as of March 31st of the
year following the reference year.

0 = Puerto Rico and Virgin Islands

1 = Northeast

2 = Midwest
3 = South
4 = West

Beneficiary state of residence as of March 31st of the year following the
reference year. Residents of Guam are reported with residents of Hawaii. Non-
U.S. states or territories assigned a value of "NO".
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Simplified MQMS Flow Diagram

Decision
Support
Access Facility!

(DSAF)

Files pulled that are inputs

Utilization
AMI
Heart Failure
Stroke
M1-M3 processing PSI
PQI
Diabetes
High-Risk Surgeries

Base Base
Analytic Analytic

Denominator MedPAR
File File

Files used as diabetes inputs

Data Extracton

System
(DESY)
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Job M1PRODxx
PROC M1PROD

]

Macro SYSM101

Macro SYSM102

CALLS

Program
YxxM1001

Macro SYSM103

Macro SYSM104

Macro SYSM105

Macro SYSM106

Access 100%
Denominator File
from the DSAF for

each year, 1992-
2001.

CALLS CALLS
Program Program
YxxM1002 YxxM1003

Program
YxxM1004
(uses only 1999
DENOMB data)

Control dataset

CALLS CALLS
Program Program
YxxM1005 YxxM1006

Standalone
program
URBANF

Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
| the Program Yxx* boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.
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M1-M3 Job Overview

Standalone
URBANF (contains|
formatting)

Job M1PRODxx Job M2PREXx Job M2PRODxx Job M2POSTxx Job M3PRODxx
PROC M1PROD "l PROCM2PRE "] PROC M2PROD PROC M2POST "| PROC M3PROD
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Job M1PRODXxx
PROC M1PROD

Macro SYSM101

M1PRODxx

CALLS

Program
YxxM1001

Macro SYSM102 Macro SYSM103 Macro SYSM104 Macro SYSM105 Macro SYSM106
CALLS CALLS CALLS CALLS CALLS
Program
Program Program YxxM1004 Program Program
ly 1999 YxxM1005 'YxxM1006
YxxM1002 YxxM1003 (uses onty dat) " A
Control dataset

Access 100%
Denominator File
from the DSAF for
each year, 1992-
2001.

Standalone
program
URBANF

Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
the Program Yxx* boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.
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M2PRODxx

JOB M2PRODxx
PROC M2PROD

l

Macro SYSM200 Macro SYSM201 Macro SYSM203 Macro SYSM204 Macro SYSM205 0 SYSM206 Macro SYSM207
| h e
CALLS chlls CALLS CALLS CALLS CALLS

XREFMPxx
File created in y T
program
SYSM2P2
from Job YxxM2001 YxxM2003 YxxM2004 YxxM2005 YxxM2006 YxxM2007

M2PRE

1

MEDPARxx File

SDGFORM createdin
Program prgram

DENOMB File
createdin
program

YxxM1002
from Job
M1PROD

SYSM2P3A(B)
from Job
M2PRE

E—

| Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
the Program Yxx* boxes represent the sharing of input and output data.

Note: xx=92-01, representing years 1992 through 2001.




M2PRExx

Job M2PRExx
PROC M2PRE

SYSM2P1A(B) SYSM2P2 SYSM2P3A(B) S—SVSiZPS » Sysmzps

|—V SYSM2P6 SYSM2P7

Access 100%
MedPAR File
from DSAF for
each year.

SDGFORM SDGFORM
Program Program

the Program Yxx* boxes represent the sharing of input and output data.

Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
Note: xx=92-01, representing years 1992 through 2001.
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M2POSTxx

Job M2POSTxx
PROC M2POST

SYSM208 SYSM209 SYSM210 SYSM211 SYSM212 SYSM213
M2GENERL
CALLS CALLS C’ea';f :“‘ab‘e CALLS CALLS CALLS CALLS
YxxM200 YxxM2009 |- YXxM2010  |— YxxM2011 YxxM2012 YxxM2013
t f W
] ]

M2PRGxx
File created
in program

MICNTSxx
File created in

program
foxMZ;)Og YxxM1003
rom Jol from Job

M2PRODxx M1PROD

MICNTSxx
File created in
program
YxxM1006
from Job
M1PROD

AGESEX99
File created in
program

YxxM1004
from Job
M1PROD

Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
the Program Yxx* boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.




M3PRODxx

Job M3POSTxx
PROC M3POST

SYSM301 SYSM302 SYSM303 SYSM304 SYSM305 SYSM306
CALLS CALLs| MS3GENERL CALLS CALLS CALLS CALLS
|
¥ ¥ 2 L ] r
YxxM3001 YxxM3002 — YxxM3003 — YxxM3004 YxxM3005 > YxxM3006
4
MLCNTSxx d

File created in
program
YxxM1003

from Job

M1PROD

MEDPRGxx
created in
program

MICNTSxx
File created in

YxxM2007 program
from Job Y'xxM1006
M2PRODxX rom Job
M1PROD

AGESEX99
File created in

program Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
YxxM1004 the Program Yxx* boxes represent the sharing of input and output data.
from Job Note: xx=92-01, representing years 1992 through 2001.

M1PROD
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Description of Processing for M1 - Distribution of Medicare Enrollees by Age
Group, Sex, Race, Medicare Eligibility Status, Medicaid Enrollment Status, and
Geographic Areas for Calendar Years 1992-2001.

Please note that the catalogued procedures and SAS programs for the years 1992-
2000 are stored in the D#MSQ @/BSQOOML. PGWLI B99, while production JCL,
catalogued procedures, and SAS programs for the year 2001 are stored in
D#VMSQ @/SQOO0ML. PGWLI BO1. We have listed only the
DAMSQ @/SQO0OML. PGVLI B99 locations below. However, in the cases where 2001
input or output datasets are named differently than their 1992-2000 counterparts, we have
explicitly listed that name. In addition, the JES logs, SAS logs, and SAS lists for the
programs are found in D#MSQ. @/SQO0ML. JOBLI BXX

1. PROGRAM: D#MSQ @/BQO0ML. PGWVLI B99( URBANF)

Input Files: DEMSQ. @VBQ00. FLAT. Tl 36L1 B1. URBANF
Output Files: DHMSQ. @VBQD000. SAS. URBANF. URBANVBA

Purpose: This is a standalone program that creates a control dataset used in a later
program (YXXMLOO02) to develop a dichotomous urban/rural variable for a beneficiary's
place of residence. The following assignment criteria for “urban” or “rural” is used: (1) if
the MSA code exists, then that county's status is urban; (2) if it doesn't exist, then the status
is rural; and (3) non-matches are assigned to rural status. The 1999 MSA code for a given
SSA state and county are selected and used for all years. This program reads in the
MSABEA file off the CMS web site and creates a SAS file used as a control dataset for an
urban/rural informat.

Program Steps:

Step 1: Read in the MSABEA flat file and transform it into a SAS control dataset (i.e., a SAS
dataset that acts as a format). These informats and formats allow for the recoding of values
to other values based on predetermined assignment criteria; in this case, urban or rural.

Step 2: Anticipating that there will be non-matches during the merge of the control dataset to
the Denominator File, we allow for non-matches to be given the value of " X". This makes it
possible to get counts of non-matches.

Step 3: Run a PROC CONTENTS on the 1999 Urban MSABEA Control Dataset for the
urban informat. Execute a data dump of 30 observations (the dump’s output is found in
output location defined above).

Step 4: Print out the format as an actual control dataset for the urban/rural character
informat.
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2. PROGRAM: ACCESS 100% DSAF FOR DENOMINATOR FILE DATA

Output Files: TI 03. @/BQV000. D#MSQ DENOVD2
Tl 03. @/SQD000. D#MSQ DENOMVD3
Tl 03. @/BQV000. D#MSQ DENOVR4
TI 03. @/BQV000. D#MSQ DENOVDS
TI 03. @/BQD000. D#MSQ DENOVD6G
Tl 03. @/SQD000. D#MSQ DENOVD7
TI 03. @/BQV000. D#MSQ DENOVES
TI 03. @/5Q0000. D#MSQ. DENOVRO
TI 03. @/BQV000. MSQRO00. DENOMDO
TI 02. @/BQD000. MSQDENO1. DENOVD1

Purpose: Access 100% Denominator File from Decision Support Access Facility
(DSAF) for each year, 1992-2001. The DSAF provides access to the flat 1992-2001
Denominator Files, as illustrated in the screen shots that follow.

Program Steps:

Step 1

IR R R R R R RS R R R SRR R R R R R RS E R SRR REEEEREEEREEEREREEEREEEREREE SRR EREE S

DECI SI ON SUPPORT ACCESS FACI LI TY
MAIT N MENU

EE R R R R R R R R O I O R R I R R I R R R

EPI DEM OLOGQ CAL DATA ( FTAPE NOT AVAI LABLE)
HI STORI CAL DATA

STANDARD ANALYTI CAL DATA (VERSI ON H DATA)

NCH DATA - STATE SPECI FI C/ RETI RED  (VERSI ON H DATA)

NCH DATA - 100% NATI ONAL (VERSION H OR | DATA)
PUBLI C USE FI LES

PART B EXTRACT SUMVARY SYSTEM ( BESS)

DATA PREPARATI ON

SUMVARY DATA

RECORD SPECI FI CATI ON FACI LI TY

COLONOUAEWNE

(=Y

m

EXIT

PLEASE ENTER SELECTI ON ===>

Step 2:

EE IR I R S R I I R I I R S R R R R O

MATCHI NG T O DENOMI NATOR DATA

KR R S S R R O S S S S R T O O O R S R R R

1. FINDER MATCH TO DENOM NATOR RECORDS
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2. SELECT DENOM NATOR RECORDS BY GEOGRAPHI C DATA FI ELDS

3. SELECT DENOM NATOR RECORDS BY PERCENT

R RETURN TO ENROLLMENT MENU

PLEASE ENTER SELECTI ON ===> 3

SELECT DENOM NATOR RECORDS BY PERCENT:

1. 1% (RECORDS W TH 95 IN PCS. 8-9 OF HI Q)
2. 5% (RECORDS W TH 05, 20, 45, 70 OR 95 IN POS. 8-9 OF HI Q)
3. 20% (RECORDS WTH 0 OR 5 IN POS. 9 OF HI Q)
4. 100% (ENTI RE FI LE FOR DENOM YEAR(S) SELECTED)
R RETURN TO PREVI OUS MENU
PLEASE ENTER SELECTI ON ===> 4
Step 3:

IR R R R R R RS R R R R SRR R R R R RS RS E RS REEEEREEEREEEREREEEREEEREEE SRR ERREE S

L2: NDENOWBO
PLEASE CHECK | NFORMATI ON ENTERED
(YOU MAY W SH TO PRI NT SCREEN FOR FUTURE USE)

1 SELECT DENOM NATOR RECORDS BY PERCENTAGE
2 PERCENT SELECTED: ENTI RE FI LE FOR DENOM NATOR YEAR(S) SELECTED
3 I NPUT FI LE SELECTI ON: DENOM NATOR YEAR 1: 1992
DENOM NATOR YEAR 2: 1993
DENOM NATOR YEAR 3: 1994
DENOM NATOR YEAR 4: 1995
4 ACCOUNT:  MSQD0000000
5 STUDY NAME: D#MSQ
6 OUTPUT CREATI ON DATE: 010301
7 FOREI GN FI LE STORAGE: (TI03 ONLY, NO FOREI GN COPY)
- OUTPUT FI LE NAMES: TI 03. @/5Q0000. D#MSQ. DENOWVB2. #010301
TI 03. @/5QV000. D#MSQ. DENOWB3. #010301
TI 03. @/5QV000. D#MSQ. DENOWB4. #010301
TI 03. @/5QV000. D#MSQ DENOWB5. #010301
kkkkkhkkhkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkkkhkhkhkhkhkhkhkkkhkhkhhkhkhkhkkkhkkhkhk k khkkxkkk k k,*,***x*%
TYPE "C" | F I NFORMATI ON | S CORRECT. TYPE "A" TO RE- ENTER
ALL DATA SHOWN.
TYPE "R" TO RETURN TO PREVI OUS SCREEN. TYPE "E" TO EXIT TO
MAI' N MENU.
OR, TYPE THE NUMBER OF THE | TEM VH CH YOU WANT TO RE-
ENTER

("1" THRU "7", ABOVE) ===> ¢
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3. PRODUCTION JCL: D#AVMSQ @/BQ0ML.. PGWLI Bxx( MLPRODxX)

Purpose: This job executes the cataloged procedure MLPRCD for a specified year (e.g.,
MLPRODO2 for 1992). To run this job for other years, simply define the year of analysis in
the YEAR parameter (2 digit year). The year parameter is passed on to MLPROD (the called
catalogued procedure), which then passes it on to all the subsequent macro and SAS
programs. All programs from this point forward are run based on the execution of this
production JCL. Therefore, all output generated from subsequent programs will all be in one
file -- DENMBQ. @VBQOOML. JOBLI BXX( MLPRODXX) .

3.1 Catalogued procedure: DENMSQ @VSQOOML. PGVLI B99( MLPRQOD)

Purpose: This is a cataloged procedure with six steps. Each of the six steps executes a
SAS macro call (named SYSMLO1 through SYSMLO6), which in turn execute six
corresponding macro programs (YXXMLOO1 through YXXMLO06). The YEAR parameter
defined in the production JCL MLPRODXX is passed onto this program, defining the year to
which all subsequent programs will be executed. These programs are steps in creating the
Base Analytic Denominator File, the count files for the cohorts, age/sex adjustment count
files, and summary tables for the cohorts.

3.1.1 Macro Program: D#NVSQ. @/SQO0ML. PGVLI B99( SYSMLO1)

Input Files: T1 03. @/5QV000. DAMSQ. DENOWKkX. #010301
TI 03. @SQD000. MSQ2000. DENOWDO. #10051
TI 02. @/SQD000. MSQDENO1. DENOWD1. #082302
Output Files: D#MSQ @/BQV000. SAS. YXXMLOO1. DENOVAX X

Purpose: Macro call to program YXXMLOO1. This macro passes the YEAR parameter
(as defined in MLPRCODx x) on to YXXMLOO1.

3.1.1.1 Called Program: D#MSQ @VSQOOML. PGVLI B99( YXXMLOO1)

Purpose: This program identifies exact duplicate observations, reads in the raw
Denominator File data for the specified year (which is passed to it from SYSMLO1 based on
the YEAR parameter defined in the production JCL MLPRODXX), deletes exact duplicates
from the Denominator File, and provides preliminary statistics. Please note that the “XX”
in the program title does not represent an abbreviation for all years. The program is
actually named YXXMLOO1. This is true for all called programs listed for M1.

Program Steps:

Step 1: Create a temporary file with the variable HI CNO. This temporary file holds only the
variables needed for the identification o duplicates, which is more efficient than sorting
through the entire Denominator File. This temporary file is sorted by HI CNQ
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Step 2: ldentify duplicates from the sorted temporary file and output them using a PROC
PRI NT.

Step 3: Save the HI CNO of the exact duplicates in order to identify them in the Denominator
File.

Step 4: Read in the Denominator File and assign the records a unique observation number
(YXXDOBS). This number is used to track beneficiary observations from the Denominator
File to the final MQMS Base Analytic Denominator File, and to avoid CPU-intensive sorting
during computer processing of files.

Step 5: Exclude any observations identified as exact H CNOduplicates.

Step 6: Create labels for the variables on the Denominator File and provide a PROC
CONTENTS and data dump of 20 observations for the new version of the file.

Step 7: Provide preliminary statistics (frequencies) for quality control purposes on the year of
a beneficiary's date of birth, the gender, race/ethnicity, and Medicare status code of a
beneficiary, and the date of a beneficiary's death - coded as MM YYYY (e.g., 03- 2000 for
March 2000).

3.1.2  Macro Program: D#NMSQ @/BSQO0ML. PGVLI B99( SYSML02)

Input Files: D#MBQ @/BQD000. SAS. YXXMLOO1. DENOVAXX
D#MSQ @/BQD000. SAS. URBANF. URBANMSA
Output Files: D#MBQ @BQD000. SAS. YXXMLOO2. DENOVBXX

D#MSQ @v5QO000. SAS. YXXMLO02. DENEXBXX
D#EMSQ @/BQV000. SAS. YXXMLO02. DENRURXX

Purpose: Macro call to program YXXMLO02. This macro passes the YEAR parameter
(as defined in MLPRODXX) on to YXXML002.

3.1.2.1 Called Program: D#NMSQ. @VBSQOOML. PGVLI B99( YXXMLO02)

Purpose: This program creates the Base Analytic Denominator File that contains all
enroliment and socio-demographic information on beneficiaries eligible for any of the three
cohorts. Key variables are defined, urban/rural assignment from the URBANF file created in
the URBANF program is merged on, beneficiaries not eligible for the analyses are excluded,
and the cohorts for M1-3, M1-4 and M7 are defined.

Program Steps:

Sep 1: Create formats and informats for the key variables that alow for the later
exclusion of values not appropriate for this system. Below are definitions of key analytic
variables in the order they appear in the YXXMLOO02 program, that are used to identify
Medicare beneficiaries eligible for the Medicare Quality Monitoring System and to
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develop and report MQMS process and outcome measures. All key variables are housed
in a permanent analytic file, entitted MQMS Base Analytic Denominator File, which is
constructed on a calendar year basis.

Step 2: Read in the URBANF file as a format to be used later to assign urban/rural status.

Step 3: Define files to write data to, and define what variables to keep in each of the files.
The defined files are as follows:

a. The next version of the DENOVA file (DENOVBYY).

b. The file to house the observation numbers and the variable identifying the reasons
for exclusion for those beneficiaries that are excluded (DENEXBYY).

c. The file to identify non-matches for the urban/rural assignment by their
observation number (DENRURYY).

Step 4. Count the months of Part A, Part B, FFS, and dual Medicaid enroliment.

a. Set in arrays for the monthly buy-in and HMO variables. These are 12 digit
variables that contain one entitlement/buy-in or HMO indicator for each month of
the calendar year (e.g., the first digit denotes enrollment in January).

b. Create the macro variable XX for use in age calculation to toggle between years
beginning with 19 (e.g., 1999) and years beginning with 20 (e.g., year 2000). The
macros were originally written to accommodate the years 1992-1999. So, in general,
when a year value was used in a calculation, 19 was assumed to be the first two digits.
However, when processing was moved to data for the year 2000, this had to be
changed, too. Otherwise, 1900 would have been used in some calculations rather
than the year 2000.

c. This step prepares for sub-step (d) by identifying a window end-point determining
the number of months run through to sum up the number of months of Part A, Part
B, FFS and dual Medicaid enrollment. A variable (ENZ) sets the number of months
of enrollment data to examine to 12 unless the beneficiary died during the year of
analysis of death, at which point ENZ equals the number of months the beneficiary
was alive during the year of analysis.

d. Using ENZ to define the number of months to examine enrollment, sums months
of Part A, Part B, FFS, and dual Medicaid enrollment. For example, if a beneficiary
was enrolled in Part A for the full analytic year, the sum for that beneficiary's months
of Part A enrollment would equal 12.

Step 5: Perform major variable assignments.

Step 6: Create the Exclusion Indicator Variable (EXTP), a three-digit variable that reflects the
reason for exclusion from the MQMS Base Denominator File. Beneficiaries who meet the
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enrollment and eligibility inclusion criteria are excluded from the M1-3 and M1-4 MQMS
study populations and the M7 Diabetes study population if they meet any of the following
exclusion criteria listed below. The following are the Statistical Supplements for exclusion
criteria specific to M1-1 and M1-2:

a. Beneficiaries residing outside of the United States as of March 31st of the year
following the reference year, except beneficiaries residing in Puerto Rico, Guam, and
the Virgin Islands and missing or non-documented values for beneficiary state
(STATE =NO.

b. Invalid (negative) or missing date of birth (FAGE = X).

c. Missing or non-documented values for beneficiary sex.

d. Missing or non-documented values for Medicare status (MDST = 0).

e. Date of death prior to the measurement year.

f. Missing or non-documented values for Beneficiary Race Code (RACE = X)
g. Not a member of M1-3, M1-4, or M7.

Step 7: Exclude beneficiaries that meet the exclusion criteria, assign beneficiaries with a non-
match to the urban/rural file to rural status, and write out non-excluded beneficiaries to the
DENOMVBYY file. If excluded, then put the observation number and exclusion code in
DENEXBYY file. If not excluded, and a non-match to the URBANF file (URBAN = x), then
copy the observation number to the DENRURYY file and non-matches are given the rural
designation. All non-exclusions go to DENOVBYY.

Step 8: Create labels for major analytic variables.

Step 9: Perform a frequency on the exclusion code (EXTP variable) and a PROC
CONTENTS and PROC PRI NT on the DENEXBYY, DENOVBYY, and DENRURYY files.
The three-digit EXTP variable translates into a seven digit binary number, of which each
digit identifies the reason for exclusion and is read left to right.

1st digit = 1, if beneficiary did not get selected for M1-3, M1-4 or M7 Cohorts
2nd digit = 1, if beneficiary had an invalid or missing race code

3rd digit = 1, if beneficiary had an invalid date of death

4th digit = 1, if beneficiary had an invalid Medicare status code

5th digit = 1, if beneficiary had an invalid or missing sex code

6th digit = 1, if beneficiary had an invalid or missing date of birth

7th digit = 1, if beneficiary had an invalid State Code

3.1.3 Macro Program: D#ENMSQ. @/5QOO0ML. PGWVLI B99( SYSML0O3)
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Input Files: D#MSQ @/BQV000. SAS. YXXMLO02. DENOVBXX
Output Files: D#EMSQ @/BQD0000. SAS. YXXMLO03. MLCNTSXX

Purpose: Macro call to the program YXXMLO03. This macro passes the YEAR
parameter (as defined in MLPRODXX) on to YXXML0O03.

3.1.3.1 Called Program: D#MSQ. @/5QO0ML. PGVLI B99( YXXMLOO03)

Purpose: Creates the annual MQMS M1-3 and M1-4 Enrollment Count Files from the
MQMS Base Analytic Denominator Files, in total and by each subgroup category. These
counts are for reporting purposes.

Program Steps:

Step 1: Prepare the cohorts to create the counts. Set up do loops for the 2 cohorts with the
first loop applying to M1-3 and the second to M1-4. The do loop runs through the first 4
steps of this program for M1-3 before running for M1-4. Set the July indicator for the M1-3
cohort and set it to missing for the M1-4 cohort since it is not applicable. Set the 9 sub-
groupings for the counts (census division, census region, dual eligibility -July dual flag for
M1-3 and dual flag for M1-4, age group, Medicare status, race, sex, state, and urban/rural
status).

Step 2: Output frequencies for each of the 9 subgroups to 9 temporary files (TEMPORARY1
- TEMPORARY9) corresponding to the 9 subgroups (e.g., TEMPORARY1 has the frequency
for census division) for each of the 2 cohorts. Perform a quality check for missing values in
any of the subgroups - there should be no missing values, but this quality adds an additional
check to make sure previous programs coded values correctly. If there are missing values,
the log of the program will state that there is a problem with missing values. Missing values
are deleted so the program will continue. The TEMPORARY7 output for 1999 looks like the
following:

Y99SEX COUNT
0 n
1 n

Step 3: Prepare the 9 temporary files to be alphabetically consolidated into one file by putting
the first three letters of the variable name in front of the value, creating a generic variable
heading with the analytic year in the title, and creating a heading for the counts indicating the
year of analysis and the cohort. The revised TEMPORARY7 output for 1999 looks like the
following:

Y99VARS YO99CTML3
SEXO n
SEX1 n



36

Create a 10th temporary file that equals the total number of people in the cohort. Use
the urban frequency to create the total. At this point, there are still 10 separate temporary
files.

Step 4: Concatenate the 10 temporary files alphabetically to create TEMPORARYAL (for M1-
3 cohort) and then delete the TEMPORARY1-10 files. This is the end of do loop 1. The
program now goes back and runs the same steps for M1-4, ultimately creating
TEMPORARYA2 for the M1-4 cohort.

Step 5: Merge the 2 cohort files together. As a precaution, if either of the cohorts has no
observations for any of the values in a subgroup, it is set to 0 (e.g., no beneficiaries of female
gender in M1-4). The final subgroup count file looks like:

Y99VARS Y99CTML3 Y99CTML4
SEXO n n
SEX1 n n

Step 6: Perform a PROC CONTENTS and PROC PRI NT on the analytic count file.

3.1.4 Macro Program: D#NMSQ @/BSQO0ML. PGVLI B99( SYSML04)

Input Files: D#MSQ @v5QD000. SAS. YXXMLO02. DENOVB99
Output Files: DENMBQ. @BQO000. SAS. YO9MLO04. AGESEX99

Purpose: Macro call to the program YXXMLOO4. This macro passes the YEAR
parameter (as defined in MLPRODXX) on to YXXML0O04.

3.1.4.1 Called Program: D#NSQ. @VSQOOML. PGVLI B99( YXXMLO04)

Purpose: Creates annual MQMS M1-3 Age/Sex Adjustment Count Files from the 1999
MQMS Base Analytic Denominator File. These counts will be used to age and age/sex
adjust MQMS outcome measures.

Program Steps:

Step 1: Perform frequencies on age, sex, and age/sex for the M1-3 cohort, and write these
counts to a file. This, as defined in MLPRQOD, is only done for 1999.

Step 2: PROC CONTENTS and PROC PRI NT on the analytic age/age-sex adjustment file.

3.1.5  Macro Program: D#NMSQ. @/BQO0ML. PGVLI B99( SYSMLO5)

Input Files: DEMBQ. @/BQD000. SAS. YXXMLO03. MLCNTSXX
Output Files: Generates mainframe reports in text format as part of output
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Purpose: Macro call to program YXXMLOO5 and passes the YEAR parameter (as
defined in MLPRODXX) on to YXXML0O05.

3.1.5.1 Called Program: D#MSQ @vSQOOML. PGVLI B99( YXXMLOO5)

Purpose: Creates formatted mainframe reports of M1-3 and M1-4 enrollment counts.
Creates formats for the variable values, orders the variables and their values in the order they
are to be displayed and generates mainframe reports for M1-3 and M1-4.

Program Steps:

Step 1: Create formats used when writing out the reports of counts for M1-3 and M1-4 by
sub-groupings.

Step 2: Order geographic categories by census region, then the census divisions within the
region, followed by the states within the region. This puts the data in the order to be
generated in the mainframe reports.

Step 3: Read in counts file from YXXMLO03 and sort it to put the non-geographic variables
first, followed by the ordered geographic categories. Create two temporary files --
TEMPORARY?2 has all non-geographical subgroups and TEMPORARY3 has the geographical
subgroups.

Step 4: Put a total count at the top of the file and convert the counts to thousands.

Step 5: Set up 2 do loops. The first loop generates two reports for M1-3. The first report is
generated from TEMPORARY2 (non-geographic subgroups) and the second report is
generated from TEMPORARY3 (geographic subgroups). Once the reports are generated for
M1-3, the second do loop runs and generates the reports for M1-4.

3.1.6 Macro Program: D#MSQ @/BSQO0ML. PGVLI B99( SYSMLO6)

Input Files: D#MSQ @/B5QV000. SAS. YO9MLO02. DENOVBXX
Output Files: D#EMSQ @/BQD0000. SAS. YXXMLO06. MLCNTSXX

Purpose: Macro call to the program YXXMLOO6. This macro passes the YEAR
parameter (as defined in MLPRODXX) on to YXXMLO0O6.

3.1.6.1 Called Program: D#NMSQ. @/5QOOML. PGWLI B99( YXXMLOO6)

Purpose: Creates annual MQMS M1-3 and M1-4 Denominator Count Files from the
MQMS Base Analytic Denominator Files, by subgroup and age categories and by subgroup
and age/sex categories. These counts are the denominators for selected MQMS outcome
measures. This program mirrors YXXML003.

Program Steps:
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Step 1. Sort the Base Analytic Denominator File by beneficiary age and sex.

Step 2: Create new age and sex variables to be used in the "by" statements when frequencies
of the subgroups are run because age and sex are also subgroup variables.

Step 3: Prepare the cohorts to create the counts. Set up do loops for the 2 cohorts with the
first loop applying to M1-3 and the second to M1-4. The do loop runs through the first 4
steps of this program for M1-3 before running for M1-4. Set the July indicator for the M1-3
cohort and set it to missing for the M1-4 cohort since it is not applicable. Set the 9 sub-
groupings for the counts (census division, census region, dual eligibility -July dual flag for
M1-3 and dual flag for M1-4, age group, Medicare status, race, sex, state, and urban/rural
status).

Step 4: Output frequencies for each of the 9 subgroups by age and sex to 9 temporary files
(TEMPORARY1 - TEMPORARY9) corresponding to the 9 subgroups (e.g., TEMPORARY1
has the frequency for census division) for each of the 2 cohorts.

Step 5: Prepare the 9 temporary files to be alphabetically consolidated into one file by putting
the first three letters of the variable name in front of the value, creating a generic variable
heading with the analytic year in the title, and creating a heading for the counts indicating the
year of analysis and the cohort. Create a 10th temporary file that equals the total number of
people in the cohort. Use the urban frequency to create the total. At this point there are still
10 separate temporary files.

Step 6: Stack the 10 temporary files alphabetically to create TEMPORARYA1 (for M1-3
cohort) and then delete the TEMPORARY1-10 files. This is the end of the first do loop.
The program now goes back and runs the same steps for M1-4, ultimately creating
TEMPORARYA2 for the M1-4 cohort.

Step 7: Merge the 2 cohort files together. As a precaution, if either of the cohorts has no
observations for any of the values in a subgroup, it is set to 0 (e.g., no beneficiaries of female
gender in M1-4).

Step 8: Perform a PROC CONTENTS and PROC PRI NT on the analytic count file.
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Description of Processing for M2 - Frequency and Rate of Hospital Discharges
per 1,000 Full-Year Medicare FFS Enrollees from Short-Stay Hospitals by the
HCQIP Surveillance Diagnosis Groups by Age Group, Sex, Race, Medicare
Eligibility, Medicaid Enrollment Status, and Geographic Region, Calendar Years
1992-2001, and M3 - Frequency andRate of Hospital Discharges per 1,000 Full-Year
Medicare FFS Enrollees from Short-Stay Hospitals by the HCQIP Surveillance
Procedure Groups by Age Group, Sex, Race, Medicare Eligibility, Medicaid
Enroliment Status, and Geographic Region, Calendar Years 1992-2001.

Please note that the M2 and M3 catalogued procedures and SAS programs for the
years 1992-2000 ae dored in  the D#MSQ @/BSQOM. PGWLI B99 and
DEMSQ. @VSQOO0MB. PGVLI B99, while production M2 JCL, catalogued procedures,
and SAS programs for the year 2001 are stored in D#MSQ. @VSQO0OM2. PGWVLI BO1.
The M3 production JCL for the year 2001 is stored in D¥VMSQ. @/SQOO0M2. PGWMLI BO1,
while the M3 catalogued procedures and SAS programs for 2001 are stored in
DAMSQ @/BQOO0MB. PGWVLI B99. To avoid confusion, we have listed only the
DEMBQ @/SQOOMR2. PGWLI B99 and D#MSQ @/BQO0M. PGWVLI B99 locations
below. However, in the cases where 2001 input or output datasets are named differently
than their 1992-2000 counterparts, we have explicitly listed that name. In addition, the
JES logs, SAS logs, and SAS lists for the 1992-2000 programs are found in
DAMSQ @/BQO0M2. JOBLI BXX and D#EMSQ. @VBQO0MS. JOBLI BXX There exist no
such files for the year 2001.

4. PROGRAM: ACCESS 100% DSAF FOR MEDPAR FILES DATA

Output Files:  TI 03. @/BQ0000. DEMSQ MPAR9I2. SSLS. #010301
TI 03. @/BQD000. D¥MSQ MPAR93. SSLS. #010301
T1 03. @/BQV000. D#MSQ. MPARO4. SSLS. #010401
TI 03. @/BQV000. D#MSQ MPARYS. SSLS. #010401
TI 03. @/BQV000. D#MSQ MPAR96. SSLS. #010401
TI 03. @/BQD000. D¥MSQ MPAR97. SSLS. #010401
TI 03. @/BQD000. DHMBQ MPARIS. SSLS. #010501
TI 03. @/BQV000. D¥MSQ MPAR99. SSLS. #010501
TI 03. @/BQR000. D¥MSQ MPARDO. SSLS. #100501

Purpose: Access 100% MedPAR File from Decision Support Access Facility (DSAF)
for each year, 1992-2001. Provides access to the flat 1992-2001 MedPAR Files:

Step 1

EE IR I O I S I I I R I I R S S R O R I

utTl L1 ZATI ON MENU

IR R R R R RS R R R R R R R R R R R RS E R SRR REEEEREEEREE SRR EEREEEREEE SRR EREE S

1. MEDPAR (500 BYTE - FISCAL YEAR 1991 - 1998)
CALENDAR YEAR 1991 - 1998)
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2. MEDPAR (514 BYTE - FISCAL YEAR 1996 - 2000)
CALENDAR YEAR 1996 - 2000)

R RETURN TO HI STORI C MAI N MENU

PLEASE ENTER SELECTION ===> 1

Step 2:

IR R R R R R SRR R SRR R R R RS R RS E SRR REEEEREEEREEEREREEEREEEREREE SRR EREE S

MEDPAR DATA

LR R R R R RS EREEEREEEEREEEEEEREEEERESEEREEEE SRR EEREEEREEEEREE SRR EEEE SRR EEEE S

1. FINDER MATCH TO MEDPAR RECORDS

2. SELECT MEDPAR RECORDS

3. CREATE MEDPAR 14-BYTE FI NDER FI LE
R RETURN TO UTI LI ZATI ON MENU

PLEASE ENTER SELECTI ON ===> 2

fields avail abl e:

Step 3:

LR I I R R I R I R I I R O S R I R R R R R

MEDPAR DATA FI ELD SELECTI ON

EE IR I I S I R I I I kR S R I

STATE CODE ( NUMERI C)

Z| PCODE

PROVI DER STATE ( NUMERI C)

PROVI DER NUVBER

| CD-9 DI AGNOSTI C CODE

| CD-9 PROCEDURE CODE

STATE CODE AND COUNTY CODE

STATE CODE AND PROVI DER STATE

STATE CODE, PROVI DER STATE AND DI AGNOSTI C CODE

10. STATE CODE, PROVI DER STATE AND PROCEDURE CODE

11. STATE CODE, |CD-9 DI AGNOSTI C CODE AND | CD-9 PROCEDURE CODE
12. PROVI DER NUMBER, | CD-9 DI AGNOSTI C CODE AND | CD-9 PROCEDURE CODE
13. 1 CD-9 DI AGNOSTI C RELATED GROUP CODE

R RETURN TO PREVI OUS MENU

CoNo kWb R

ENTER SELECTI ON ===>

Step 4:

LR R R R I R I R O I I R R I R R I R R

SELECT MEDPAR RECORDS

EE IR I S R I R R R R I I R I S R R R R R

1. SELECT BY DATA FI ELDS
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2. SELECT BY PERCENT

R RETURN TO PREVI QUS MENU

PLEASE ENTER SELECTI ON ===> 2

Step 5:

EE IR I S I S R I I R I S S R R R R

MEDPAR I NPUT FI LE SELECTI ON

KRR S S R O S S R R I O R R I R R R R

1. SHORT STAY/ LONG STAY MEDPAR

2. SKILLED NURSI NG FACI LI TY MEDPAR ONLY
3. ALL MEDPAR FI LES

R. RETURN TO PREVI OQUS MENU

ENTER SELECTI ON ===> 1

Step 6:

IR R R R R RS R R R R R R R R R RS R E RS E SRR SRS EREEEREEERREEEREEEREREE SRR ERREE S

OuTPUT FI LE I NFORMATI ON

IR R RS SRR S EEEEREREEREEEEEEEREEEERESEEREEEE SRR EEREEEREEEEREE SRR EEEE SRR EEEE S

***  ACCOUNTI NG | NFORMATI ON, STUDY NAME, AND CREATI ON DATE *oHx
*** WLL ALL BE I NCLUDED I N THE OUTPUT DATASET(S) NAMES il
*** (TO RETURN TO PREVIOQUS MENU, TYPE "R' ON ANY ENTRY LINE) ***

PLEASE ENTER ACCOUNTI NG | NFORMATI ON ( MUST BE LENGTH COF 11 CHARACTERS)
===> ﬂBQOOOOOOOO

PLEASE ENTER STUDY NAME (NO MORE THAN 8 CHARACTERS ALLOWED)
=—==> d#nsq

PLEASE | DENTI FY STUDY TYPE

0 = SURG CAL OR CNTL
1 = MEDI CAL OR CASE
OR ANY OTHER 1-DI G T ALPHANUMERI C ENTRY, OR "@ FOR A BLANK
===> 1

PLEASE ENTER CREATI ON DATE FOR OQUTPUT FI LE ( MVDDYYYY)
===> 01032001

LR I R R I R R I I R I R I I R R R R I R R R

PLEASE CHECK | NFORVATI ON ENTERED
(YOU MAY W SH TO PRI NT SCREEN FOR FUTURE USE)

SELECT MEDPAR RECORDS

1 MEDPAR VERSI ON:  CY



IS
N

2 MEDPAR YEAR:. 1999

4 MEDPAR | NPUT FILES: SS AND LS

5 ACCOUNT:  MSQD0000000

6 STUDY NAME: D#MBQ

7 STUDY TYPE: MEDI CAL/ CASE

8 OUTPUT FILE CREATI ON DATE: 010501

- MEDPAR OUTPUT FILE NAME: TI 03. @BQ0000. D#MSQ MPAR99. SSLS. #010501

9 SAVPLE SELECTI ON: 100%

EIE IR R I I R R I R I R I I I I I R I I I R I R I I R I R I I S I I b R I I I

TYPE "C' | F | NFORVATI ON | S CORRECT. TYPE "A" TO RE-ENTER ALL DATA
SHOWN.

TYPE "R' TO RETURN TO PREVI OUS SCREEN. TYPE "E" TO EXIT TO MAIN MENU
OR, TYPE THE |ITEM NUMBER WH CH YOU WANT TO RE-ENTER, ("1" THRU "9
ABOVE)

PLEASE ENTER SELECTI ON ===> c

| KI562501 JOB Tl 03MP48(J0OB11627) SUBM TTED
PLEASE NOTE JOB NUMBER SUBM TTED.
JCL HAS BEEN SAVED I N Tl 03. TEMPORARY. MEDPAR48. CNTL.
PLEASE LOOK FOR YOUR QUTPUT FI LE UNDER
TI 03. @/5QV000. D#EMSQ. MPAR99. SSLS. #010501
(REM NDER:  OUTPUT FI LE IS COVPRESSED) .

PRESS <ENTER> TO RETURN TO MEDPAR MENU

01 HHA SKELETON 11 MEDPAR 500 NCHB ( 06/ 95-)

02 OP SKELETON 12 MEDPAR 500 ( UNPACKED 06/ 95-)
03 MADRS 13 MEDPAR HOSPI TAL 330 (1983-)
04 HCPCS 14 5% PART B BENE ( H SKEW

05 PROVI DER SUMMARY 1984- 1990 VARI ABLE)

06 MEDPRO (06/95-) 15 5% PART B BENE ( AHCPR FI XED)

07 MEDPAR 500 DSAF (1987-03/95) 16 PART B PROCEDURE (1991-)
08 MEDPAR 500 NCHB (12/93-03/95) 17 PART B PROCEDURE ( AHCPR)

09 MEDPAR 500 ( UNPACKED 1987- 18 PART B PROVI DER (1984-90)
03/ 95) 19 PART B PREVAI LI NG CHARGE
10 MEDPAR 500 DSAF (06/95-) 20 BESS SPECI AL | NTEREST FI LE

11 MEDPAR 500 NCHB ( 06/ 95-)

12 MEDPAR 500 ( UNPACKED 06/ 95-)

13 MEDPAR HOSPI TAL 330 (1983-)

14 5% PART B BENE (HI SKEW
1984- 1990 VARI ABLE)

15 5% PART B BENE ( AHCPR FI XED)

16 PART B PROCEDURE (1991-)

17 PART B PROCEDURE ( AHCPR)

18 PART B PROVI DER (1984- 90)

19 PART B PREVAI LI NG CHARGE

20 BESS SPECI AL | NTEREST FILE



P PREVI QUS MENU

99 MAIN MENU

07 YOUR DATASET NA
10 YOUR DATASET NA

m

TI 03. @BEB3002. MEDPAR5S
TI 03. @BEB3002. MEDPAR5D

43
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5. PRODUCTION JCL: D#VSQ @/BQ0M2. PGWLI Bxx( M2PREXX)

Purpose: This job executes the cataloged procedure M2PRE for a particular year (e.g.,
M2PRE92 for 1992). It specifies three parameters that are passed on to the M2PRE
procedure: (1) the 2-digit year of analysis (e.g., 92 for 1992), (2) the file name of the flat
MedPAR file from the DSAF extraction (e.0.
T1 03. @/5QD000. D#EMSQ MPAR92. SSLS. #010301 for 1992), and (3) the record
length of the MedPAR file (e.g., A =500 for 1992 through 1998 and B = 514 for 1999 and
2000). To run this job for other years, simply define for that year these three parameters that
will be passed on to M2PRE (the next program), which will then pass it on to all the
subsequent programs. Programs SYSM2P1 through SYSM2P5 are then run based on the
execution of this M2PRE procedure. Therefore, all output generated from subsequent
programs will all be in one document (D#MSQ. @VBQOOM2. JOBLI BXX( M2PREXX) ).

5.1 Catalogued Procedure: D#MSQ. @/BQO0OML. PGVLI B99( M2PRE)

Purpose: This is a cataloged procedure with seven steps. Each of the seven steps
executes a program (named SYSM2PL1 through SYSM2P7). The parameters defined in
M2PREXX are passed onto this procedure, defining the year, the flat MedPAR file, and the
record length of the MedPAR file to which these subsequent programs will be executed.
These programs are steps in creating a pre-analytic file. The first step is described below in
more detail with the subsequent steps provided in the order they are executed. The job steps
are defined based on the EXEC statement.

5.1.1 Macro Program: DEMSQ. @/BSQOOM2. PGVLI B99( SYSM2P1A)
DEMSQ. @VSQOOM2. PGVLI B99( SYSM2P1B)

Input Files: TI 03. @/BQD000. D#MSQ MPAR92. SSLS. #010301
TI 03. @/BQV000. D#MBQ MPAR93. SSLS. #010301
TI 03. @/BQV000. D#MSQ MPAR94. SSLS. #010401
TI 03. @/BQV000. D¥MSQ MPAROS. SSLS. #010401
TI 03. @/BQV000. D#MSQ MPAR96. SSLS. #010401
T1 03. @/BQV000. D#MSQ MPARO7. SSLS. #010401
TI 03. @/BQV000. DEMSQ MPAR9S. SSLS. #010501
TI 03. @/BQV000. D¥MSQ MPAR99. SSLS. #010501
TI 03. @/BQ000. D#MSQ MPAROO. SSLS. #100501
T1 02. @@B0000. D¥MSQ MPARO1. SSLS. #082302

Output Files: D#MBQ. @/BQ0000. FLAT. MRPREL. SELECTXX
D#MVBQ. @/BQD000. FLAT. MRPREL. | DSxx

Purpose: Selects short-stay acute care hospitals and deletes duplicate records.
SYSM2P1A is run for 1992 through 1998 (A = 500 byte record length) and SYSM2P1B is
run for 1999 through 2001 (B = 514 byte record length) as defined in M2 PREX X.

Program Steps:
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Step 1: Read in the flat MedPAR file and select short-stay acute care hospital claims (defined
as MedPAR provider number special unit code equal to missing, and MedPAR provider
number third position code equal to 0).

Step 2: Sort selected records (record is read in as one string), and delete duplicate records.

Step 3: Write out two flat files:
1) Full flat MedPAR file of selected records
2) Flat file of IDs (first 11 characters from the selected MedPAR records)

5.1.2 Macro Program: D#ENSQ. @VSQOOM2. PGM_I B99( SYSM2P2)

Input Files; DHMSQ. @/BQ0000. FLAT. M2PREL. | DSXx
Output Files: D#MBQ @/BQD000. SAS. MRPRE2. XREFMPXX

Purpose: Takes the HI CNOfile and reads it into a SAS file. Also assigns each record
an observation number (NOBS). This file will be used to cross-reference the MedPAR file.

Program Steps:

Step 1. Read in the flat MedPAR ID file, name the 1Ds XREF (referring to an historical 1D
that a beneficiary has at that point in time), assign each record an observation number
(NOBS), and write out a SAS file.

Step 2: Perform a PROC CONTENTS and PROC PRI NT on the SAS ID files.

5.1.3 Macro Program: DEMSQ @/BQLOM2. PGVLI B99( SYSM2P3A)
DEVSQ @VBQOOM2. PGWLI B99( SYSM2P3B)

Input Files: DHMSQ @/BQ0000. FLAT. M2PREL. SELECTXx
Output Files: D#MBQ @BQD000. SAS. M2PRE3. MEDPARXX

Purpose: Creates a SAS MedPAR file. SYSM2P3A is run for 1992 through 1998 (A =
500 byte record length) and SYSM2P3B is run for 1999 through 2001 (B = 514 byte record
length) as defined in M2 PREX X.

Program Steps:

Step 1: Read in the flat MedPAR file that contains the short-stay acute care hospital records
and write out a SAS file.

Step 2: Create labels for the variables on the SAS file.
Step 3: Create an observation number (NOBS) that mirrors that in the MedPAR 1D file.

Step 4: PROC CONTENTS and PROC PRI NT on the SAS MedPAR files.
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5.1.4 Macro Program: D#MSQ @/SQOOM2. PGVLI B99( SYSM2P4)

Input Files: D#MSQ @/BQOOM2. PGWVLI B99( SDGFORM
D#MSQ @/BQ000. SAS. MPRE3. MEDPARX X
Output Files: Two temporary files:

1. YxxDL1 - out-of-range primary diagnosis codes
2. YxxD2 - out-of-range secondary diagnosis codes

Purpose: Matches the primary and secondary MedPAR diagnosis codes to the SDGs
provided by CMS. Diagnoses that do not map to an SDG are output in one of two
temporary files.

Program Steps:

Step 1. Temporary data step that creates two output files — Yxx D1 for primary diagnoses
that do not match to an SDG and Yxx D2 for any secondary diagnoses that do not match to
an SDG.

Step 2: Read in the SAS MedPAR file.

Step 3: Select the number of diagnosis fields that have values (e.g., if a record only has values
in DI AG1 — DI AG3, then only three fields are checked when mapped to the SDG format).

Step 4. Format the diagnoses into the SDG format. Non-matching diagnoses are outputted
to YxxD1 (if DI AGL did not match) or YxxD2 (if a secondary diagnosis (DI AG2-
DI AGL0) did not match).

Step 5: Perform frequencies on the diagnoses in D1 and D2.

5.1.5 Macro Program: D#NMSQ @/BSQ0M2. PGVLI B99( SYSM2P5)

Input Files: D#NMSQ. @/SQOOM2. PGVLI B99( SPGFORM)
DH#M5Q. @/5Q0000. SAS. MPRE3. MEDPARX X
Output Files: One Temporary File:

YxxP — out-of-range surgical procedure codes

Purpose: Matches the MedPAR surgical procedure codes to the SPGs provided by CMS.
Procedures that do not map to an SPG are output in a temporary file.

Program Steps:

Step 1: Temporary data step that creates an output file for procedures that do not match to
an SPG.

Step 2: Read in the SAS MedPAR file.
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Step 3: Select the number of surgical procedure fields that have values (e.g., if a record only
has values in SPROCL — SPROC3, then only three fields are checked when mapped to the
SPG format).

Step 4: Map the procedure codes into the SPG format. If the procedure codes do match,
then output non-matches to YxxP.

Step 5: Perform frequencies on the procedures in YxxP.

5.1.6 Macro Program: D#NVSQ. @/SQO0M2. PGVLI B99( SYSM2P6)

Input Files: DH#MSQ. @/BQ0000. FLAT. M2PREL. | DSXx
Output Files: D#MBQ @/BQD000. FLAT. M2PRE6. XREFXX

Purpose: Creates a list of unique MedPAR beneficiary 1Ds to be used for cross-
referencing.

Program Steps:
Step 1: Sort by beneficiary ID (first 11 characters).

Step 2: Resolve duplicates to one record.

5.1.7  Macro Program: D#NMSQ. @/S5QOO0M2. PGWLI B99( SYSM2P7)

Input Files: DEMSQ. @V5QO000. FLAT. M2PREG. XREFXX
Output Files: D#EMSQ. @vBQV0000. FLAT. M2PRE7. XREFxx. 01- 09

Purpose: CMS recommends 1 million record files for DSAF processing, thus the
unique ID file is broken down into several 1 million observation files.

Program Steps:

Step 1: Copy IDs from the unique ID file into 1 million record files.
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6. PRODUCTION JCL: D#MSQ @/5QO0M2. PGWLI Bxx( M2PRODxX)

Purpose: This job executes the cataloged procedure M2 PROD for a particular year (e.g.,
M2PRODO2 for 1992). To run this job for other years, simply define the year of analysis in
the YEAR parameter (2 digit year). This parameter will be passed on to M2PRCD (the
catalogued procedure), which passes it on to all the subsequent programs. Programs
SYSM200 through SYSM2O7 are run based on the execution of this M2PROD procedure.
Therefore, all output generated from subsequent programs is contained in one document
(DENMBQ @VBQOOM2. JOBLI Bxx( M2PRCDxX) ).

6.1 Catalogued Procedure: D#MSQ. @/SQOO0M2. PGVLI B99( M2PRCOD)

Purpose: This is a cataloged procedure with seven steps. Each of the seven steps
executes a SAS program (named SYSM2OO through SYSM207). SYSM2O1 through
SYSM2O7 execute a call to a corresponding SAS macro program (YXXM2001 through
YXXM20O07) — note that SYSM202 and YXXM2002 do not exist. The YEAR parameter
defined in M2PRCDXX is passed onto this program, defining the year to which these
subsequent programs are executed. These programs are steps in creating the final analytic
files of beneficiary hospital discharge claims. The first step is described below in more detail
with the subsequent steps provided in the order they are executed. The job steps are defined
based on the EXEC statement.

6.1.1 Macro Program: D#NVSQ. @/5QO0M2. PGVLI B99( SYSM200)

Input Files; DHMBQ @/BQOOMR. PGVLI B99( M2XREFXX)
DH#MBQ @/BQOOM2. PGVLI BO1( M2XREF01)
Output Files: DHMBQ @/BQD000. SAS. MRXREF. FI NDRXX

Purpose: Combine all DSAF generated cross-reference files for a given year and
construct a file with all unique H CNOand XREF combinations, wherein the former shall be
the unique identifier for each person in the MedPAR file for the given year.

Program Steps:

Step 1. Read in a SAS filename statement that references all of the DSAF output for cross-
referencing for a given year.

Step 2: Read all IDs from all the DSAF output for a given year.
Step 3: Sort the unique XREF/ HI CNOfile by HI CNQ

Step 4: Check to see if HI CNO matches to an historical ID. If not, HI CNO is added as an
historical ID (XREF). CMS maintains a cross-reference file that keeps track of changes in
beneficiary I1Ds. “Historical ID” in this reference refers to any ID that a beneficiary had or
has in the cross-reference file. Having a list of all IDs a beneficiary had over time allows for
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the identification of all MedPAR records affiliated with a beneficiary should there have been
a change in their 1D during the calendar year.

Step 5: Sort the consolidated file by XREF and then HI CNO resolving duplicates to one
record.

Step 6: Select all unique XREF/ HI CNO combinations from the consolidated file.

Step 7: Sort the updated file from previous steps by XREF/ HI CNO and output it as a
permanent file.

Step 8: PROC PRI NT and PROC CONTENTS on the XREF/ HI CNOfile.

6.1.2 Macro Program: D#VMSQ. @/BQO0M2. PGVLI B99( SYSM201)

Input Files: DHMSQ @/BQD000. SAS. M2 PRE3. MEDPARXX
DHMSQ. @/BQOOM2. PGMLI B99( SPGFORM)
Output Files: D#MBQ @BQD000. SAS. YXXMR0O01. MEDPRBXX

DHMSQ @/BQD000. SAS. YXXMR001. XMVEDBX X

Purpose: Macro call to the program YXXM20O1. This macro passes the YEAR
parameter (as defined in MLPRODxx ) on to YXXM20O01.

6.1.2.1 Called Program: D#MSQ. @/BQO0M2. PGVLI B99( YXXM2001)

Purpose: Identify records that meet any of the following exclusion criteria: 1) stand-
alone emergency room claims, 2) demonstration claims, or 3) contain an out-of-range
procedure code. Create a new MedPAR file without these claims and save the deleted
records to another file. Please note that the “XX” in the program title does not
represent an abbreviation for all years. The program is actually named YXXM2001.

This is true for all called programs listed for M2.
Program Steps:
Step 1: Read in the SPG format.

Step 2: Create two data sets. The first data set is the new MedPAR file without claims that
meet the exclusion criteria (VEDPRBXX), and the second data set contains the NOBS and
the variable identifying the reason for exclusion for the excluded records (XMEDBX X ).

Step 3: Set the length of the four variables created in this program (YYYEX, |, BADPROC
and COUNT). Read in the MedPAR file and set in arrays for the variables to be used to
define the exclusion criteria.

Step 4 Create the BADPROC and COUNT variables that are used in the identification of
claims with invalid procedure codes and ER claims. BADPRCC is the sum of the number of
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surgical procedure codes on a claim that did not match to the SPG format when the variable
was not equal to missing. BADPRCOC has values of O through 6. COUNT is the sum of
ACCHRGL -5 (accommodations charges).

Step 5: Create an exclusion criteria that tracks the variable YYYEX for claims identified in the
following 3 ways:

1) Stand-alone ER claims are claims where a beneficiary dies in the emergency
room without any record of a hospital admission. Claims that meet all three of
the following criteria are considered stand-alone ER claims: MedPAR Discharge
Destination equals 20’ or MedPAR Discharge Status Code equals 'B’; and the
sum of all MedPAR Accommaodation Charges is equal to 0 (COUNT = 0);and
the MedPAR Emergency Room Service Charge is greater than O.

2) Demonstration Claims are defined as claims with the 4th-6th positions of the
MedPAR Provider Identification Number in the 880 to 899 range.

3) Claims with invalid 1CD-9 procedure code values in any one or more of the
MedPAR six surgical procedure fields (BADPROC > 0).

Step 6: If the exclusion variable (YYYEX) is greater than zero then the NOBS and the
exclusion variable of the claim is output to the file XMEDBXX All other claims are saved to
MEDPRBXX Next, perform a frequency on the exclusion variable (YYYEX). This three
digit variable translates into a three digit binary number, of which each digit identifies the
reason for exclusion and is read left to right.

1st digit = 1, if stand-alone Emergency Room claim
2nd digit = 1, if a demonstration or test claim
3rd digit = 1, if claim had an invalid procedure code

Step 7: PROC CONTENTS and PROC PRI NT on the XMEDBxx and MEDPRBxx files.

6.1.3 Macro Program: D#MSQ. @/SQO0M2. PGVLI B99( SYSM203)

Input Files: DHMSQ. @/BQ0000. SAS. M2XREF. FI NDRXX
DHMSQ @/BQ0000. SAS. MPPRE2. XREFMPxx
DHMBQ @/BQ0000. SAS. YXXM2001. MEDPRBx X

Output Files: DHMSQ @BQV000. SAS. YXXMR003. MEDPRCXX

Purpose: Macro call to the program YXXM2003. This macro passes the YEAR
parameter (as defined in M2PRODx X ) on to YXXM2003.

6.1.3.1 Called Program: D#MSQ @/5QO0M2. PGVLI B99( YXXM2003)
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Purpose: Create a new MedPAR SAS file by adding on a unique identifier for each
person with claims, select only the variables needed from the MedPAR file generated in
program YXXM20O01, and generate 2 new payment variables.

Program Steps:

Step 1: This step is needed because the file layouts are different for the 1999 and 2000
MedPAR files affecting the organ acquisition charge variable name.

Step 2: Rename the variables to include year markers and identifies them as NEWNAME so
that these variables are easily selected to keep later in the program.

Step 3: Specify the variables to keep — those identified as NEWNANVE

Step 4. Merge the XREFMPxx file (IDs from the MedPAR file) and the FI NDRxx file
(unique HI CNQ' XREF file). Matches go to temporary file MPAR2. Non-matches to the
FI NDRXX file go to a temporary file ERR Perform a PROC PRI NT on ERR.

Step 5: Sort MPAR2 file by NOBS to prepare for the merge to the MEDPRBXx X file. Rename
NOBS and HI CNO with year markers to match other MEDPRBXx X file names.

Step 6: Create MEDPRCxx file after merging MEDPRBxx with MPAR2 by NOBS. Prepare
the file to allow for the identification of all claims for a beneficiary if their ID changed
during the year. Create an array in preparation for the creation of two new payment
variables. Create two payment variables — Yxx TPAY and YxxBPAY. Any negative values
for the variables used to create the payment variables are set to 0. Total Medicare Payment
(YXXTPAY) is a constructed variable from three other MedPAR variables: MedPAR
Medicare Payment Amount + MedPAR Total Per-Diem Pass Thru Amount + MedPAR
Organ Acquisition Charge Amount. Total Beneficiary Liability (YXXBPAY) is constructed
from three other MedPAR variables: MedPAR Beneficiary Part A Coinsurance Liability
Amount + MedPAR Beneficiary Inpatient Deductible Liability Amount + MedPAR
Beneficiary Blood Deductible Liability Amount.

Step 7: Create labels for new variables.

Step 8: Perform a PROC CONTENTS and PROC PRI NT on the MEDPRCXX file.

6.1.4 Macro Program: D#VMSQ @/BQO0M2. PGVLI B99( SYSM204)

Input Files; D#MBQ @/BQD000. SAS. M2XREF. FI NDRX X
D#MBQ @/BQD000. SAS. MPRE2. XREFMPX X
D#MBQ @/BQD000. SAS. YXXM2003. MEDPRCXX
D#MBQ @/BQD000. SAS. YXXMLO02. DENOVBXX

Output Files: D#MBQ @/BQD000. SAS. YXXM2004. MEDPRDXX
D#MBQ @BQD000. SAS. YXXMR004. DENOMCX X
D#MBQ @/BQD000. SAS. YXXM2004. BADI DSxx
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Purpose: Macro call to the program YXXM2004. This macro passes the YEAR
parameter (as defined in M2PRODxx ) on to YXXM2004.

6.1.4.1 Called Program: D#MSQ @/SQOOM2. PGVLI B99( YXXM2004)

Purpose: The purpose is twofold:

1) Create a new M2 analytic MedPAR file that flags any person who either does
not match the file M1-4 (the M1-4 cohort file) or who does match, but that
match is found to include two or more IDs on file M1-4 that represent the same
person.

2) Create a modified M1-4 file that will contain only those persons selected by the
above criteria. This file will be used to merge on the M1 information to form
the Base M2 Analytic MedPAR File after we have finished cleaning the
MedPAR claims.

Program Steps:

Step 1. Read in M1 Denominator file and select M14 cohort and their HI CNOand OBS
number. The HICNO is called XREF. Write out temporary file of M14 IDs sorted by
XREF (ML4X).

Step 2: Sort the latest MedPAR file (MEDPRCxx) by HI CNO and create a unique listing of
IDs. Create temporary dataset called FI NDVP.

Step 3. Sort the finder file (FI NDRxx) by HI CNO and write out a temporary file called
FI NDR.

Step 4: Merge the finder file and the MedPAR ID file by H CNO that provides a list of
everyone in the MedPAR file with their unique IDs and their historical ids. Delete
temporary FI NDR file. Sort the FI NDIVP file by the historical IDs to prepare to match to
the MedPAR file.

Step 5: Merge M14 ID file (ML4X) and MedPAR ID list with historical 1Ds 1 NDVP).
Matches go into temporary file MATCH1, non-matches to NOVATCHL.

Step 6: Because the Denominator File for M1 was never cross-referenced, there could be
more than 1 record for a person in the M1 Denominator File. Beneficiaries with duplicate
IDs on the Denominator File are excluded from the MedPAR file. Sort the MATCHL file by
HI CNO (unique ID) to identify those beneficiaries with duplicate IDs. Duplicates go into
temporary file DUPLI C1 while the rest of the beneficiaries remain in MATCHL.

Step 7: Sort NOVATCH1 by HI CNOin preparation for merge to MedPAR file to identify true
non-matches. Merge MATCHL and NOVATCHL by HI CNO (unique ID). Matches select
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historical 1Ds for MATCHL IDs. If there is no match, output data to the temporary file
NOML4 (not in M1-4 cohort).

Step 8: Create BADI DS1 that includes beneficiaries with duplicate 1Ds on the Denominator
File (DUPLI C1) and true non-matches to the M1-4 cohort (NOVIL4).

Step 9: Merge the XREFMP (IDs and NOBS from complete MedPAR file prior to exclusions)
and FI ND\VP (MedPAR unique IDs and historical IDs) files. Matches go into temporary file
FI NDER

Step 10: Sort FI NDER by HI CNO and merge with BADI DS1. Matches go into the dataset
BADI DSXX that provides the unique ID, historical ID, and NOBS information for
beneficiaries to be excluded from the MedPAR file.

Step 11: Sort BADI DSxx by NOBS and create temporary dataset called BADI DS2 in
preparation for merge to MEDPRCXX file.

Step 12: Merge the MEDPRCxx file with BADI DS2 by NOBS. Create the variable
YxxNOML4 equal to 1’ if they match, and equal to O’ if they do not match. Create a new
MedPAR file (MEDPRDx x). Beneficiaries in cohort M1-4 have YxxNOML4 equal to ‘0.

Step 13: Perform a PROC CONTENTS and PROC PRI NT on MEDPRDx X.

Step 14: Prepare to merge the denominator file information onto the MedPAR file.
Duplicates and non-matches to the MedPAR file are removed by first sorting MATCHL by
YXXDOBS and then merging MATCH1 with DENOVBxx by YxxDOBS. Matches go into
the new Denominator File (DENOMCx x).

Step 15: Perform a PROC CONTENTS and PROC PRI NT on DENOMCX X.

6.1.5 Program: DEMSQ. @/B5QO0M2. PGWLI B99( SYSM205)

Input Files: D#MSQ @YBQV000. SAS. YXXMR2004. MEDPRDXX
Output Files: D#MSQ @/BQV000. SAS. YXXM2005. MEDPREXX
D#MSQ. @ISQO000. SAS. YXXM2005. MARKERXX

Purpose: Macro call to the program YXXMLOO5. This macro passes the YEAR
parameter (as defined in MLPRODx X ) on to YXXMLOO5.

6.1.5.1 Called Program: D#NMSQ. @/5QQ0M2. PGVLI B99( YXXM2005)
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Purpose: Identify and drop all overlapping claims. Information on overlapping claims
is outputted to a disk file. Create a new MedPAR claims file excluding the overlapping
claims.

Program Steps:

Step 1: Sort the latest MedPAR File (MEDPRDxx ) by HI CNQ admission date, discharge date,
and PROVI D to facilitate identification of overlapping claims. Next, output to the temporary
file MPARL.

Step 2: In preparation for identifying overlapping claims, create variables that represent
information from a previous claim (lag variables) and a way to identify all overlapping claims
affiliated with a discharge. Create a permanent data file (VARKERXx) that contains two
variables — YxxXNOBS (claims observation number) and CASENO (overlapping claims case
number). Set the lengths of lagged variables and define all lagged variables.

Step 3: Read in MPARL.

Step 4: Set up an algorithm to identify overlapping claims. Overlapping claims are defined as:
1) HI CNGs are the same
2) Admission date is less than or equal to the discharge date

Record the claim number (observation number) and the case number (unique number
for a set of related overlapping claims) for the overlapping claims.

Step 5: Perform a frequency on the CASENO variable and output to a temporary file
(TEMPORARYCNT). Next, run means on the counts in the temporary file. N= number of
overlapping episodes (CASENGs). Other summary statistics for the counts are minimum,
maximum, mean, and standard deviation.

Step 6: Sort the MARKERX X file by observation number (YxxNOBS) in order to merge this
information onto the latest MedPAR file in order to identify overlapping claims and remove
them.

Step 7: Merge MARKERxx and MEDPRDxx file by YxXNOBS. Non-matches go into the
new MedPAR file (MEDPREXX) — non-overlapping claims.

Step 8: Perform a PROC CONTENTS and PROC PRI NT on MEDPREXX file.

6.1.6 Macro Program: D#MSQ. @/5QOO0M2. PGWLI B99( SYSM206)

Input Files: DHMSQ. @/BQ0000. SAS. YXXM2005. MEDPREX X
Output Files: DHMBQ. @/BQD000. SAS. YXXM2006. MEDPRFxX
D#MSQ @/BQD000. SAS. YXXM2006. TRANSXX
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Purpose: Macro call to the program YXXM2006. This macro passes the YEAR
parameter (as defined in M2PRODxx ) on to YXXM20O06.

6.1.6.1 Called Program: D#MSQ @VSQOOM2. PGVLI B99( YXXM2006)

Purpose: Select all claims that form transfer episodes. For each episode, resolve the
group of claims to one claim, and create a new MedPAR file with these resolved claims.
Save to disk the observation number and case number for each transfer claim.

Program Steps:

Step 1. Sort latest MedPAR File (VEDPREXxx) by HI CNQ admission date, discharge date,
and PROVI D to facilitate identification of transfer claims. Next, output to the temporary
file MPARL.

Step 2. In preparation for identifying transfer claims, create variables that represent
information from a previous claim (lag variables) and a way to dentify all transfer claims
affiliated with a discharge. Create a permanent data file (TRANSxXx) that contains three
variables — YxxNOBS (claims observation number), CASENO (transfer claims case number),
and COUNTS (rank variable providing the order of the transfer claims in a particular transfer
episode). Set the lengths of lagged variables and define all lagged variables.

Step 3: Read in MPARL.

Step 4. Set up an algorithm to identify transfer claims. Transfer claims are defined as:
1) HI CNGs are the same
2) PROVI Ds are not the same

3) admission date is equal to the previous discharge date or the previous discharge date
plus 1

4) discharge destination equals 2.

For the transfer claims, record the claim number (observation number), the case
number (unique number for a set of related transfer claims), and a rank order for the claims
in each transfer episode.

Step 5: Perform a PROC CONTENTS and PROC PRI NT on TRANSxX file.

Step 6: Perform a frequency on the CASENO variable and output to a temporary file
(TEMPORARYCNT). Run means on the counts in the temporary file. N = number of
transfer episodes (CASENG). Other summary statistics for the counts are minimum,
maximum, mean, and standard deviation.
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Step 7: Sort the TRANSxx file by observation number (YxxNOBS) and output to temporary
file (TOBS). This allows for this information to be merged onto the latest MedPAR file to
identify transfer claims and resolve them to one claim.

Step 8: Merge TOBS and MEDPREXxX file by YxxNOBS. If they match, pull relevant claim
information for resolution of transfer cases. This information is stored in the temporary file
MPAR2.

Step 9: Sort MPAR2 by CASENO and COUNTS. Perform a PROC PRI NT first 10
observations.

Step 10: Create a new temporary file called MPARL, which will contain the resolved transfer
claims. Set arrays for payment variables to be summed. Read in MPAR2 file.

Step 11: Begin cleaning of transfers. The admission date comes from the first claim in a
series of transfer claims and discharge date is the discharge date of the last claim in a series
of transfer claims. Sum the payment variables. All other variable values (including
YxxNOBS) come from the last discharge claim in a series of transfer claims. Perform a
PROC PRI NT on the first ten observations of MPARL.

Step 12: Sort the TRANSxx dataset by Yxx NOBS and write out to a temporary file T1. Sort
the MPARL file by YxxNOBS.

Step 13: Merge on resolved claims and delete unresolved transfer claims. Merge the
MEDPRExx, T1, and MPARL files. If there is a match to T1, but not to MPARL, then
delete the claim. All other claims are kept. Create the variable Yxx TRF which is set equal
to ‘1’ if a claim is a resolved transfer claim, and set equal to 0’ if the claim is a non-transfer
claim. Create a new MedPAR file with the transfer claims resolved (MEDPRFX X).

Step 14: Perform a PROC CONTENTS and PROC PRI NT on MEDPRFx X file.

6.1.7 Macro Program: D#MSQ @/SQOOM2. PGVLI B99( SYSM207)

Input Files: D#MSQ @v5QD000. SAS. YXXM2006. MEDPRFX x
D#MSQ @/BQD000. SAS. YXXM2004. DENOMCX X
Output Files: D#EMSQ @/B5Q0000. SAS. YXXM2007. MEDPRGX X

D#EMSQ @v5QD000. SAS. YXXM2007. CONTI xx

Purpose: Macro call to the program YXXM20OO7. This macro passes the YEAR
parameter (as defined in M2PRODxx ) on to YXXM20O7.

6.1.7.1 Program: D#MSQ. @/SQO0M2. PGWVLI B99( YXXM20O07)
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Purpose: Create a variable that marks continuing care claims. Save the claim numbers
for those claims to a permanent disk file. Create the M2 Base Analytic MedPAR File, with
all appropriate M1 Denominator data included.

Program Steps:

Step 1. Sort latest MedPAR File (VEDPRFxx) by HI CNQ admission date, discharge date,
and PROVI D to facilitate identification of continuing care claims. Output data to the
temporary file MPARL.

Step 2: In preparation for identifying continuing @re claims, create variables that represent
information from a previous claim (lag variables) and a way to identify all continuing care
claims affiliated with a discharge. Create a permanent data file (CONTI xx) that contains the
observation number (YxxNOBS). Set the lengths of lagged variables and define all lagged
variables.

Step 3: Read in MPARL.

Step 4: Set up an algorithm to identify continuing care claims. Continuing care claims are
those claims where:

1) HI CNGs are the same
2) PROVI Ds are the same

3) admission date is equal to the previous discharge date or the previous discharge date
plus 1

4) DRGCDs are the same

Record the claim number (observation number) for the claims in each continuing care
episode for the continuing care claims.

Step 5: Perform a PROC CONTENTS and PROC PRI NT on CONTI xx file.

Step 6: Sort the CONTI xx file by observation number (YxxXNOBS). This allows for this
information to be merged onto the latest MedPAR file to identify continuing care claims.

Step 7: In preparation for merging Denominator File information onto the MedPAR analytic
file, sort DENOMCxx file by HI CNO and write out to temporary file DENOML keeping
YxxDOBS and HI CNO. Also sort MEDPRFxX by YxxNOBS and HI CNO and write out to
temporary file MEDPARL.

Step 8: Merge DENOML and MEDPARL by HI CNO. Matches are written out to temporary
file TEMPORARY1.
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Step 9: Sort TEMPORARY1 by YXXDOBS (Denominator file observation number). Merge
the files TEMPORARY1 and DENOMCXX by YXXDOBS. Matches are output to temporary
file DENOWR.

Step 10: Sort DENOWVR by Yxx NOBS (MedPAR file observation number). Read in SPG and
SDG formats. Merge DENOMR and CONTI xx onto the MEDPRFxXx file and write out to
new MedPAR file (MEDPRGxx ). Matches have all the Denominator File information from
DENOMCx x. Create the variable Yxx CC that equals ‘1’ if it is a continuing care claim, and
that equals ‘0’ if it is not a continuing care claim. Create YxXSDG and YxxSPGL—
Yxx SPGB, the formatted diagnosis and procedure group variables.

Step 11: Perform a PROC CONTENTS and PROC PRI NT on MEDPRGx X file.
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7. PRODUCTION JCL: D#AVSQ @/B5Q00M2. PGWLI Bxx( M2POSTxX)

Purpose: This job executes the cataloged procedure M2POST for a particular year (e.g.,
M2POST92 for 1992). To run this job for other years, simply define the relevant year of
analysis in the YEAR parameter (2 digit year). This parameter is passed on to the catalogued
procedure M2POST, which passes it on to all the subsequent programs. Programs
SYSM208 through SYSMR213 are then run based on the execution of this M2POST
procedure. Therefore, all output generated from subsequent programs is in one document
(DEMSQ @/BQOOM2. JOBLI Bxx( M2POSTxXX) ).

7.1 Catalogued Procedure: D#MSQ. @/S5QOO0M2. PGVLI B99( M2POST)

Purpose: This is a cataloged procedure with six steps. Each of the six steps executes a
SAS program (named SYSM2O08 through SYSM213). SYSM208 through SYSM213
execute a call to a corresponding SAS macro program (YXXM2008 through YXXM2013) -
note that SYSM209, SYSM210, and SYSM211 also call MMGENERL. The YEAR
parameter defined in M2PQOSTxx is passed onto this program, defining the year to which
these subsequent programs will be executed. These programs are steps in creating the final
analytic files of beneficiary hospital discharge claims. The job steps are defined based on the
EXEC statement.

7.1.1  Macro Program: D#MSQ. @/5QO0M2. PGWLI B99( SYSM208)

Input Files: D#MSQ @v5QD000. SAS. YXXM2007. MEDPRGX X
Output Files: D#MSQ @/BQV000. SAS. YXXM2008. Yxx M2l N1

Purpose: Macro call to the program YXXM2008. This macro passes the YEAR
parameter (as defined in MMPOSTxx) on to YXXM2008.

7.1.1.1 Called Program: D#MSQ @VSQOOM2. PGVLI B99( YXXM2008)

Purpose: Create an analytic count file calculating the number of discharges by SDG,
age, sex, and the subgroups.

Program Steps:

Step 1: Assign major group variables to a macro variable to facilitate calculation of individual
frequencies.

Step 2: Sort select variables from the Base Analytic MedPAR File by SDG, age group and sex
for the M1-4 cohort. Write out sorted variables to the temporary file WORKO. TEMPL1 file.

Step 3: Read in the temporary WORKO. TEMPL file and add two variables - mirrored age and
sex variables. The mirrored variables are created for ease of calculation for frequencies
below.
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Step 4: Create a do loop for the nine major subgroups.

Step 4a: Perform a frequency on the nine major subgroups by SDG, age group, and sex.
Each of these is written out respectively to nine temporary files (TEMP1 through TEMP9).

Step 4b: Modify the nine temporary files, adding a variable YxxVARS that renames the
values of the variables to take on the first three letters of the variable name plus the variable
value applied as a suffix at the end (e.g., YXXSEX has values of 1 and 2. YxxVARS now
has values of SEX1 and SEX2).

Step 4c:  Create an individual dataset (TEMP10) with a new variable YxXVARS that has a
value of TOTAL.

Step 5: Create a principal count file (YxxM2I N1) by concatenating the ten temporary files in
alphabetical order.

Step 6: Perform a PROC PRI NT and PROC CONTENTS on YxxM2I N1 file.

7.1.2 Macro Program: D#NVSQ. @/5QO0M2. PGVLI B99( SYSM209)

Input Files: DHMBQ @/BQD000. SAS. YXXMLOO03. MLCNTSxx
DHMBQ @/BQ0000. SAS. YXXM2008. Yxx Ml NL
DHMSQ @/BQV000. SAS. YXXMLOO6. MLCNTSxX
DHMSQ @/BQ0D000. SAS. YXXMLO04. AGESEX99
Output Files: D#MSQ. @/BQ0000. SAS. YXXM2009. Yxx M2RAS

Purpose: Macro call to the program YXXM2009. This macro passes the YEAR
parameter (as defined in M2POSTxx ) on to M2GENERL and YXXM2009.

7.1.3 Macro Program: D#MSQ. @/SQQOM2. PGVLI B99( M2GENERL)

Purpose: This macro creates a table shell with one row for each analytical subgroup
and as many columns as the number of different values of the variable VARNAME (for
example for VARNAME = SDG the table will have 95 columns). This is designed to set to O
all missing VARNANME counter/rate values.

Program Steps:

Step 1. Read in the MLCNTSxx files (Denominator counts files from M1). Sort by
YxXxVARS and delete duplicates to resolve to one for preparation of a table shell.

Step 2: Create file I NI 13 that takes the Yxx VARS that are in rows and lays them out into
columns. Write out variables into one row. Perform a PROC PRI NT of | NI 13.

Step 3: Create table shell (temp dataset SHELL ).
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Step 4 PROC SORT SHELL by VARS (YxxVARS) and within VARS by VARNAVE
(VARNAME will be SDGs).

7.1.2.1 Called Program: D#MSQ @VSQOOM2. PGVLI B99( YXXM2009)

Purpose: Create a SAS file with age/sex adjusted rates of admissions by SDG and
subgroups.

Program Steps:

Step 1: Input counters from file YxxM21 N1 and write them out to 3 files: one file for age
groups (I NI 2A), one file for sex groupings (I NI 2S), and one for all the remaining groups
(I NI 2). A fourth file (ERR1) is created to write out counters where age or sex is missing as
a quality check. There should be no observations in this file. Perform a PROC PRI NT on
ERRL.

Step 1a: Sort the three files by appropriate variables to eventually perform merges in order to
construct rates.

Step 2: Create ASWGT99 (age/sex weight). Write out 3 weight files: age/sex (WGTA_S), age
(WGT_A), and sex WGT_S) from the AGESEX99 file created in M1. Perform a PROC
PRI NT on the three files.

Step 3: Create age/sex adjusted rates for all subgroups except age and sex.
Step 3a: Input counters from the Denominator file created in M1.

Step 3b: To construct the unadjusted rates per 1,000 beneficiaries for each age/sex cell, merge
the I NI 2 temp file to the Denominator temporary count file 1 NI 3. Create the unadjusted
rate per 1,000 beneficiaries (YXXRSDQ and output to TEMP1. The file ERR2 is created for
observations in the 1 NI 2 file and not in Denominator counter file ( NI 3). Perform a
PROC PRI NT on ERR2.

Step 3c: Add a new variable (YXxxASSDG) - the age/sex adjusted SDG rate - and output to
TEMP2. Create the ERR3 file that has observations that have no weight in the
Denominator File. Perform a PROC PRI NT on ERR3.

Step 3d: Sum the above rate (YxXASSDG) by YxXVARS, Yxx SDG, and YEAR and output to
FI NAL.

Step 4: Create sex adjusted rates for age subgroups.

Step 4a: Sum the Denominator File counters to adjust age groups by sex and write out to
I NI 3A.

Step 4b: Create unadjusted rates per 1,000 beneficiaries (YxxRSDG) and output to TEMP1A



62

Step 4c: Adjust rates by the 1999 sex weights (Yxx ASSDG) and output to TEMP2A.

Step 4d: Sum the above rate (YxXASSDG) by YxXVARS, Yxx SDG, and YEAR and output to
FI NALA

Step 5: Create age adjusted rates for sex subgroups.

Step 5a: Sum the Denominator File counters to adjust sex groups by age and write out to
I NI 3S.

Step 5b: Create unadjusted rates per 1,000 beneficiaries (Yxx RSDG) and output to TEMP1S.
Step 5¢: Adjust rates by the 1999 age weights (Yxx ASSDG) and output to TEMP2S.

Step 5d: Sum the above rate (YxxASSDG) by YxxVARS, Yxx SDG, and YEAR and output to
FI NALS.

Step 6: Create the dataset ALLS that puts all the rates (FI NAL, FI NALA, and FI NALS)
together in one file.

Step 7. Merge ALLS and the table shell from M2GENERL (SHELL) by YxxVARS and
Yxx SDGand output to YXXM2RAS. Values in SHELL that do not have a match to ALLS
are set to 0. Values in ALLS that do not have a slot in SHELL are outputted to ERR4.
Perform a PROC PRI NT on ERR2. Perform a PROC PRI NT and PROC CONTENTS on
YxxXM2RAS.

7.1.4  Macro Program: D#MSQ. @/5QOO0M2. PGWLI B99( SYSM210)

Input Files: D#MSQ @/BQV000. SAS. YXXMLOO3. MLCNTSxx
DEMBQ. @/BQO000. SAS. YXXM2008. YxxM2l N1
D#EMSQ @/BQD000. SAS. YXXMLO04. AGESEX99
D#MSQ @/BQV000. SAS. YXXMLOO6. MLCNTSx X
Output Files: D#MSQ @/BQV000. SAS. YXXM2010. YXXM2ART

Purpose: Macro call to the program YXXM2010. This macro passes the YEAR
parameter (as defined in MMPOSTxx ) on to MRGENERL and YXXM2010.

7.1.5 Program: D#MSQ @/BQOOM2. PGVLI B99( M2GENERL)

Purpose and Program Steps: See explanation under section 7.1.3.

7.1.4.1 Called Program: D#NMSQ. @/SQO0OM2. PGVLI B99( YXXM2010)

Purpose: Create a SAS file with age adjusted rates of admissions by SDG and
subgroups.
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Program Steps:

Step 1. Input counters from file YxxM2I N1 and write them out to | NI 2. A second file
(ERRL) is created to write out counters where age or sex is missing as a quality check. There
should be no observations in this file. Perform a PROC PRI NT on ERR1.

Step 2: Sum the count variable (YXxXNSDG) by YxXFAGE, YXxXVARS, YxxSDG, and YEAR
and output to | NI 21.

Step 3: Sum the Denominator File counters by age group and YxxVARS in preparation for
the creation of age weights and write outto I NI 31.

Step 4. Create AWGT99 (age weight). Write out an age weight file WGTA Perform a PROC
PRI NT on WGTA

Step 5: To construct the unadjusted rates per 1,000 beneficiaries for each age cell, merge the
I NI 21 temp file to the Denominator temporary count file I NI 31. Create the unadjusted
rate per 1,000 beneficiaries (YXXRSDQG and output to TEMP1. The file ERR2 is created for
observations in | NI 21 file, and not in Denominator counter file ¢( NI 31). Perform a
PROC PRI NT on ERR2.

Step 6: Add a new variable (YxXxAASDG) - the age adjusted SDG rate - and output to
TEMP2. Age group rates remain unadjusted. Create the file ERR3 that contains
observations that have no weight in the Denominator File. Perform a PROC PRI NT on
ERRS.

Step 7: Sum the above rate (YXxXAASDG by YxXVARS, YxxSDG and YEARand output to
FI NAL.

Step 8: Merge FI NAL and the table shell from M2GENERL (SHELL) by YxxVARS and
Yxx SDGand output to YXxXxM2ART. Values in SHELL that do not have a match to FI NAL
are set to 0. Values in FI NAL that do not have a slot in SHELL are output to ERR4.
Perform a PROC PRI NT on ERR4. Perform a PROC PRI NT and PROC CONTENTS on
YxXxM2ART.

7.1.6  Macro Program: D#MSQ. @/5QO0M2. PGWLI B99( SYSM211)

Input Files: D#MSQ @/BQV000. SAS. YXXMLOO3. MLCNTSxx
D#MSQ. @SQD000. SAS. YXXM2008. YxxM2l N1
Output Files: D#MSQ @/BQV000. SAS. YXXM2011. YxXM2CNT

D#MBQ @/BQD000. SAS. YXXM2011. YxxM2URT

Purpose: Macro call to the program YXXM2011. This macro passes the YEAR
parameter (as defined in MMPOSTxx ) on to MCGENERL and YXXM2011.

7.1.7 Program: D¢MSQ @/BQOOMR. PGMLI B99( MRGENERL)
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Purpose and Program Steps: See explanation under section 7.1.3.

7.1.6.1 Called Program: D#NM5Q. @/SQO0OM2. PGVLI B99( YXXM2011)

Purpose: Create two SAS files, one with counters and the other with unadjusted rates of
admissions by SDG and subgroups.

Program Steps:

Step 1. Input counters from file YxxM2I N1 and write them out to | NI 2. A second file
(ERR1) is created to write out counters where age or sex is missing as a quality check. There
should be no observations in this file. Perform a PROC PRI NT on ERR1.

Step 2: Sum the count variable (YxXNSDG) by YxxVARS, YxxSDG, and YEARand output
tol NI 21.

Step 3: Merge | NI 21 and the table shell from MR2GENERL (SHELL) by YxxVARS and
Yxx SDGand output to YxXIMR2CNT. Values in SHELL that do not have a match to | NI 21
are set to 0. Values in I NI 21 that do not have a slot in SHELL are output to ERR2.
Perform a PROC PRI NT on ERR2. Perform a PROC PRI NT and PROC CONTENTS on
YxXM2CNT.

Step 4. To construct the unadjusted rates per 1,000 beneficiaries for each cell, merge the
YxxM2CNT file to the Denominator count file MLCNTSxx. Create the unadjusted rate per
1,000 beneficiaries (YxXRSDQ and output to YXxXM2URT. Create the file ERR3 for
observations in Denominator counter file (MLCNTSxx ) and not in YXXM2CNT. Create the
file ERR4 for observations in YXXM2CNT file and not in MLCNTSxx. Perform a PROC
PRI NT on ERR3 and ERR4. Perform a PROC PRI NT and PROC CONTENTS on
YxxM2URT.

7.1.8  Macro Program: D#MSQ. @/5QOO0M2. PGWLI B99( SYSM212)

Input Files:

Output Files:

D#MBQ @/BQD00O0.
D#MBQ @/BQD000.
D#MBQ @/BQD00O0.
D#MBQ @/BQD00O0.
D#MBQ @/BQ0000.
D#MBQ @/BQD000.
D#MBQ @/BQD000.
D#MBQ @/BQD000.

SAS.
SAS.
SAS.
SAS.
SAS.
SAS.
SAS.
SAS.

YXXM2009.
YXXM2010.
YXXM2011.
YXXM2011.
YXXM2012.
YXXM2012.
YXXM2012.
YXXM2012.

YxxXM2RAS
YxXxXM2ART
YxxM2CNT
Yxx M2 URT

YXXM2RAS.
YXXMART.
YXXM2CNT.
YXXM2URT.

XPT
XPT
XPT
XPT

Purpose: Macro call to the program YXXM2012. This
parameter (as defined in MMPOSTxx) on to YXXM2012.

macro passes the YEAR

7.1.8.1 Called Program: D#NMSQ. @/SQOOM2. PGVLI B99( YXXM2012)
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Purpose: Transpose data for input into tables. Create SAS transport files to download
toa PC.

Program Steps:

Step 1: Transpose the input datasets to have the subgroups in rows and the counts or rates as
columns.

Step 2: Create SAS transport files.

7.1.9 Macro Program: D#MSQ @/BSQ0M2. PGWLI B99( SYSM213)

Input Files: DEMBQ @/BQD000. SAS. YXXM2012. YxxMRRAS. XPT
D#MVBQ. @/BQD000. SAS. YXXMR012. YXXMRART. XPT
DEMBQ. @/BQD000. SAS. YXXMR012. YxXMRCNT. XPT
DEMBQ @/BQD000. SAS. YXXM2012. YXxXxMR2URT. XPT

Output Files:  D#MSQ @BQ0000. SAS. YXXMR013. RTFRASXX
D#MBQ. @/BQD000. SAS. YXXMR013. RTFARTXX
DEMBQ @BQD000. SAS. YXXMR013. RTFCNTxXX
D#MBQ @/BQD000. SAS. YXXM2013. RTFURTXX

Purpose: Macro call to program YXXMZ2013 and passes the YEAR parameter (as
defined in M2POSTxx) on to YXXM2013.

7.1.9.1 Called Program: D#MSQ @/BSQO0M2. PGVLI B99( YXXM2013)
Purpose: Create .RTF files from the transport files to be read into Microsoft Word.
Program Steps:

Step 1: Replace Yxx VARS values with descriptive label-like values to be used in tables.

Step 2: Create a do loop that reads through the 4 transport files. Read in SAS transport file
and copy it into a standard SAS file. Print these files and save them as .RTF files.
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8. PRODUCTION JCL: D#MSQ @/BQO0M3. PGMVLI B99( MBPOSTxx) ?

Purpose: This job executes the cataloged procedure MBPOST for a particular year (e.g.,
MBPOST92 for 1992). To run this job for other years, simply define the relevant year of
analysis in the YEAR parameter (2 digit year). This parameter will be passed on to MBPOST
(the catalogued procedure) which passes it on to all the subsequent programs. Programs
SYSMBO1 through SYSMB06 are run based on the execution of this MBPOST procedure.
Therefore, all output generated from subsequent programs is in one document
(DENMBQ @VBQOOMS. JOBLI Bxx( MBPOSTXX) ).

8.1 Catalogued Procedure: D#MSQ. @/SQOO0M3. PGVLI B99( MBPOST)

Purpose: This is a cataloged procedure with six steps. Each of the six steps executes a
SAS program (named SYSMB01 through SYSMB06). SYSMBO1 through SYSM306
execute a call to a corresponding SAS macro program (YXXM3001 through YXXM3006) —
note that SYSMB02, SYSMB03, and SYSMBO4 also call M3GENERL. The YEAR
parameter defined in M3POSTxX is passed onto this program, defining the year to which
these subsequent programs will be executed. These programs are steps in creating the final
analytic files of beneficiary hospital discharge claims. The job steps are defined based on the
EXEC statement.

8.1.1 Macro Program: D#MSQ @/SQO0M3. PGVLI B99( SYSMBO1)

Input Files: D#MSQ @/BQV000. SAS. YXXM2007. MEDPRGX X
Output Files: D#MSQ @/BQV000. SAS. YXXMBOO1. Yxx MBI N1

Purpose: Macro call to the program YXXM3001. This macro passes the YEAR
parameter (as defined in MBPOSTxx) on to YXXMB0O01.

8.1.1.1 Called Program: D#NMSQ. @/SQO0MB. PGVLI B99( YXXM3001)

Purpose: Create an analytic count file calculating the number of discharges by SPG,
age, sex, and the subgroups. Please note that the “XX” in the program title does not
represent an abbreviation for all years. The program is actually named YXXMB001.

This is true for all called programs listed for M3.
Program Steps:

Step 1: Assign major group variables to a macro variable to facilitate calculating individual
frequencies.

? Please note that the 2001 version of this production JCL is found in the M2 library
D#MSQ @/5QO0M2. PGWLI BO1( MBPQOST) .
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Step 2: Read in the Base Analytic MedPAR file and create a single SPG variable from the six
procedure variables (YxXx SPGL-Yxx SPG6) and write out to TEMPO. Unlike with the SPGs
where only the principal diagnosis was mapped to a diagnosis group, there is no principal
procedure. Therefore, a record is written out for each surgical procedure to allow for
assigning to SPGs.

Step 3: Sort select variables from the Base Analytic MedPAR File by SPG, age group and sex
for the M1-4 cohort. Write out sorted variables to temp file WORKO. TEMPL file.

Step 4: Read in the temporary WORKO. TEMPL file and add two variables - mirrored age and
sex variables. The mirrored variables are created for ease of calculation for frequencies
below.

Step 5: Create a do loop for the nine major subgroups.

Step 5a: Perform a frequency on the nine major subgroups by SPG, age group, and sex.
Each of these is written out respectively to nine temporary files (TEMP1 through TEMP9).

Step 5b: Modify the nine temporary files, adding a variable YxxVARS that renames the
values of the variables to take on the first three letters of the variable name plus the variable
value applied as a suffix at the end (e.g., YXXSEX has values of 1 and 2. YxXVARS now
has values of SEX1 and SEX2).

Step 5¢:  Create an individual dataset (TEMP10) with a new variable YxXVARS that has a
value of TOTAL.

Step 6: Create a principal count file (Yxx MBI N1) by concatenating the ten temporary files in
alphabetical order.

Step 7: Perform a PROC CONTENTSand PROC PRI NT on YxxM3I N1 file.

8.1.2 Macro Program: D#MSQ. @/5QO0M3. PGWLI B99( SYSMB02)

Input Files; D#MSQ @BQD000. SAS. YXXMLOO3. MLCNTSxx
D#MSQ @BQ0000. SAS. YXXMBOOZL. Yxx MBI N1
D#MBQ @/BQD000. SAS. YXXMLOO6. MLCNTSXx
D#MSQ @BQD000. SAS. YXXMLOO4. AGESEX99
Output Files: D#MSQ @BQ0000. SAS. YXXMB0O02. Yxx MBRAS

Purpose: Macro call to the program YXXM3002. This macro passes the YEAR
parameter (as defined in MBPOSTxx ) on to MBGENERL and YXXM3002.

8.1.3 Program: D#MSQ @/5QO0MB. PGVLI B99( MBGENERL)
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Purpose: This macro creates a table shell with one row for each analytical subgroup
and as many columns as the number of different values of the variable VARNANME (for
example for VARNAVE = SPGthe table will have 95 columns). It is designed to set to 0 all
missing VARNAME counter/rate values.

Program Steps:

Step 1. Read in the MLCNTSxx files (Denominator counts files from M1). Sort by
YXXVARS and delete duplicates for preparation of a table shell.

Step 2: Create file I NI 13 that takes the YxXVARS that are in rows and lays them out into
columns. Write out variables into one row. Perform a PROC PRI NT of | NI 13.

Step 3: Create table shell (temporary dataset SHELL ).

Step 4 PROC SORT SHELL by VARS (YxxVARS) and within VARS by VARNAVE
(VARNAME will be SPGs).

8.1.3.1 Called Program: D#NMSQ. @/SQOO0MB. PGVLI B99( YXXMB002)

Purpose: Create a SAS file with age/sex adjusted rates of admissions by SPG and
subgroups.

Program Steps:

Step 1: Input counters from the file YxxM31 N1 and write them out to 3 files: one file for
age groups (I NI 2A), one file for sex groupings (I NI 2S), and one for all the other groups
(I NI 2). A fourth file (ERRL1) is created to write out counters where age or sex is missing as
a quality check. There should be no observations in this file. Perform a PROC PRI NT on
ERRL.

Step la: Sort the three files by appropriate variables to eventually perform merges to
construct rates.

Step 2: Create ASWGT99 (age/sex weight). Write out 3 weight files: age/sex (WGTA _S), age
(WGT_A), and sex (WGT_S) from the AGESEX99 file created in M1. Perform a PROC
PRI NT on the three files.

Step 3: Create age/sex adjusted rates for all subgroups except age and sex.
Step 3a: Input counters from the Denominator File created in M1.

Step 3b: In order to construct the unadjusted rates per 1,000 beneficiaries for each age/sex
cell, merge the | NI 2 temporary file to the Denominator temporary count file 1 NI 3.
Create the unadjusted rate per 1,000 beneficiaries (YXXRSPG) and output to TEMPL.
Create the file ERR2 for observations in | NI 2 file and not in Denominator counter file
(I NI 3). Perform aPROC PRI NT on ERR2.
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Step 3c: Add a new variable (YxXASSPG) - the age/sex adjusted SPG rate - and output to
TEMP2. Create ERRS3 file that has observations that have no weight in the Denominator
File. Perform a PROC PRI NT on ERRS.

Step 3d: Sum the above rate (YXXASSPG) by YxxVARS, Yxx SPG, and YEAR and output to
FI NAL.

Step 4. Create sex adjusted rates for age subgroups.

Step 4a: Sum the Denominator File counters to adjust age groups by sex and write out to
I NI A

Step 4b: Create unadjusted rates per 1,000 beneficiaries (YxxRSPG) and output to TEMP1A
Step 4c: Adjust rates by the 1999 sex weights (Yxx ASSPG) and output to TEMP2A.

Step 4d: Sum the above rate (YXXASSPG) by YxXVARS, YxxSPG, and YEAR and output to
FI NALA

Step 5: Create age adjusted rates for sex subgroups.

Step 5a: Sum the Denominator File counters to adjust sex groups by age and write out to
I NI 3S.

Step 5b: Create unadjusted rates per 1,000 beneficiaries (Yxx RSPG) and output to TEMP1S.
Step 5¢: Adjust rates by the 1999 age weights (Yxx ASSPG) and output to TEMP2S.

Step 5d: Sum the above rate (YXXASSPG) by YxXVARS, Yxx SPG, and YEAR and output to
FI NALS.

Step 6: Create ALL S that puts all the rates (FI NAL, FI NALA and FI NALS) together in one
file.

Step 7. Merge ALLS and the table shell from MBGENERL (SHELL) by YxxVARS and
Yxx SPGand output to YXXMBRAS. Values in SHELL that do not have a match to ALLS
are set to 0. Values in ALLS that do not have a slot in SHELL are output to ERR4.
Perform a PROC PRI NT on ERR2. Perform a PROC CONTENTS and PROC PRI NT on
YxXMBRAS.

8.1.5 Macro Program: D#NMSQ. @VSQOO0M. PGVLI B99( SYSMB03)

Input Files: Di#NVSQ @/BQD000. SAS. YXXMLO03. MLCNTSx X
D#MVBQ. @/BQD000. SAS. YXXMB001. YxxM3I N1
D#MBQ. @/BQO000. SAS. YXXML0O04. AGESEX99
DEMBQ. @BQO000. SAS. YXXMLO06. MLCNTSx X
Output Files: DEMSQ. @VBQD000. SAS. YXXMB0O03. YxxMBART
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Purpose: Macro call to the program YXXM3003. This macro passes the YEAR
parameter (as defined in MBPOSTxx ) on to MBGENERL and YXXM3003.

8.1.6 Called Program: D#MSQ @/SQO0M3. PGVLI B99( MBGENERL)

Purpose and Program Steps: See explanation under section 8.1.3.

8.1.5.1 Called Program: D#NMSQ. @/SQO00MB. PGVLI B99( YXXMB003)

Purpose: Create a SAS file with age adjusted rates of admissions by SPG and
subgroups.

Program Steps:

Step 1. Input counters from the file YxxM3I N1 and write them out to | NI 2. A second file
(ERR1) is created to write out counters where age or sex is missing as a quality check. There
should be no observations in this file. Perform a PROC PRI NT on ERRL1.

Step 2: Sum the count variable (YXXNSPGQG) by YxXFACGE, YXXVARS, YxxSPG, and YEAR
and output to | NI 21.

Step 3: Sum the Denominator File counters by age group and YxXVARS in preparation for
the creation of age weights and write outto | NI 31.

Step 4: Create AWGT99 (age weight). Write out an age weight file WGTA Perform a PROC
PRI NT on WGTA

Step 5: In order to construct the unadjusted rates per 1,000 beneficiaries for each age cell,
merge the | NI 21 temporary file to the Denominator temporary count file | Nl 31. Create
the unadjusted rate per 1,000 beneficiaries (YXxXRSPG) and output to TEMP1. ERR2 file
created for observations in | NI 21 file and not in Denominator counter file { NI 31).
Perform a PROC PRI NT on ERR2.

Step 6: Add a new variable (YxxAASPG) - the age adjusted SPG rate - and output to
TEMP2. Age group rates remain unadjusted. Create the file ERR3 that has observations
that have no weight in the Denominator File. Perform a PROC PRI NT on ERRS.

Step 7: Sum the above rate (YXXAASPQG by YxxVARS, YxxSPG and YEARand output to
FI NAL.

Step 8: Merge FI NAL and the table shell from MBGENERL (SHELL) by YxxVARS and
Yxx SPGand output to YxXxMBART. Values in SHELL that do not have a match to FI NAL
are set to 0. Values in FI NAL that do not have a slot in SHELL are output to ERR4.
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Perform a PROC PRI NT on ERR4. Perform a PROC PRI NT and PROC CONTENTS on
Yxx MBART.

8.1.7 Macro Program: D#NVSQ. @/SQO0MB. PGVLI B99( SYSMB04)

Input Files: DHMSQ. @/BQ0000. SAS. YXXMLOO3. MLCNTSxx
DHMSQ @/BQD000. SAS. YXXMBOOZL. YxxMBI N
Output Files: DHMSQ @/BQD000. SAS. YXXMB004. Yxx MBCNT

D#EMSQ @/BQV000. SAS. YXXMB004. Yxx MBURT

Purpose: Macro call to program YXXM3004 and passes the YEAR parameter (as
defined in MBPOSTx x) on to MSGENERL and YXXM3004.

8.1.8 Program: D#MSQ @/BQOO0M3. PGWLI B99( MBGENERL)

Purpose and Program Steps: See explanation under section 8.1.3.

8.1.7.1 Called Program: D#MSQ @VSQOOM3. PGWLI B99( YXXMB004)

Purpose: Create two SAS files, one with counters and the other with unadjusted rates
of admissions by SPG and subgroups.

Program Steps:

Step 1. Input counters from file YxxM3I N1 and write them out to | NI 2. A second file
(ERRL) is created to write out counters where age or sex is missing as a quality check. There
should be no observations in this file. Perform a PROC PRI NT on ERR1.

Step 2: Sum the count variable (YXxXNSPG) by YxxVARS, YxxSPG, and YEARand output
tol NI 21.

Step 3: Merge | NI 21 and the table shell from M3GENERL (SHELL) by YxxVARS and
YXXSPGand output to YXXIMBCNT. Values in SHELL that do not have a match to | NI 21
are set to 0. Values in | NI 21 that do not have a slot in SHELL are output to ERR2.
Perform a PROC PRI NT on ERR2. Perform a PROC PRI NT and PROC CONTENTS on
YXXMBCNT.

Step 4: To construct the unadjusted rates per 1,000 beneficiaries for each cell, merge the
YxxMBCNT file to the Denominator count file MLCNTSxx. Create the unadjusted rate per
1,000 beneficiaries (YxXRSPQG and output to YxXMBURT. Create the file ERR3 for
observations in Denominator counter file (MLCNTSxXx) that are not in Yxx M3CNT. Create
the file ERR4 for observations in YxxXMBCNT file that are not in MLCNTSxx. Perform a
PROC PRI NT on ERR3 and ERR4. Perform a PROC PRI NT and PROC CONTENTS on
YxxMBURT.



72

8.1.9

Macro Program: D#MSQ. @vSQOO0M. PGVLI B99( SYSMBO05)

Input Files:

Output Files:

Purpose: Macro call to the program YXXMB0O05. This macro passes the YEAR

DH#MSQ. @/BQ0000.
D#MBQ @/BQD00O0.
D#MBQ. @/BQD00O0.
DHMSQ. @/BQ0000.
DHMBQ @/BQD000.
D#MBQ @/BQD000.
D#MBQ @/BQD000.
DH#MSQ. @/BQ0000.

SAS.
SAS.
SAS.
SAS.
SAS.
SAS.
SAS.
SAS.

YXXMB0O02.
YXXM3003.
YXXM3004.
YXXMBOO4.
YXXMBOOS5.
YXXMB005.
YXXMB005.
YXXMB0O05.

parameter (as defined in MBPOSTxXx ) on to YXXMB005.

Yxx MBRAS
YXXM3ART
YxxM3CNT
Yxx M3URT
YxxXMBRAS
YxXM3ART
YxxM3CNT
YxxM3URT

8.1.9.1 Called Program: D#NMSQ. @/SQO00MB. PGVLI B99( YXXMBOO5)

. XPT
. XPT
. XPT
. XPT

Purpose: Transpose data for input into tables. Create SAS transport files to download
toa PC.

Program Steps:

Step 1. Transpose the input datasets to have the subgroups in rows and the counts or rates as
columns.

Step 2: Create SAS transport files.

8.1.10 Macro Program: D#MSQ. @/5QO0M3. PGWLI B99( SYSMB06)

Input Files:

Output Files:

D#MBQ @/BQD000.
D#MBQ @/BQD000.
D#MBQ @/BQD000.
D#MBQ @/BQD000.
D#MBQ @/BQ0000.
D#MBQ @/BQ0000.
D#MBQ @/BQD000.
D#MBQ @/BQ0000.

SAS.
SAS.
SAS.
SAS.
SAS.
SAS.
SAS.
SAS.

YXXMB005.
YXXM3005.
YXXMB0O05.
YXXMB0O05.
YXXM3006.
YXXMZ006.
YXXMB0O06.
YXXM3006.

Yxx MBRAS
YxxMBART
YxxM3CNT
Yxx MBURT
RTFRASX x
RTFARTX X
RTFCNTxx
RTFURTX X

. XPT
. XPT
. XPT
. XPT

Purpose: Macro call to the program YXXM3006. This macro passes the YEAR
parameter (as defined in MBPOSTxx ) on to YXXMB0O6.

8.1.10.1 Called Program: D#NMSQ. @/BSQO0MB. PGVLI B99( YXXMB006)
Purpose: Create .RTF files from the transport files to be read into Microsoft Word.

Program Steps:



73

Step 1: Replace Yxx VARS values with descriptive label-like values to be used in tables.

Step 2: Create a do loop that reads through the 4 transport files. Read in SAS transport file
and copy it into a standard SAS file. Print these files and save them as .RTF files.
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CHAPTER |11
METHODS, FLOWCHARTS, AND
SPECIFICATIONS FOR
ACUTE MYOCARDIAL INFARCTION,

HEART FAILURE, AND STROKE
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1. ANOTE ON CODING

The programs presented below comprise the coding for three measures/clinical priority
areas: Acute Myocardial Infarction (AMI), Heart Failure, and Stroke. The programs are run
for different measures by specifying the relevant clinical cohort (“CC”) (defined in part 2.
below).

2. DESCRIPTION OF THE MEASURE

The hospital utilization measures presented in the Acute Myocardial Infarction, Heart
Failure, and Stroke reports include the following measures:

M4 - Discharge numbers and rates, length of stay, Medicare payments,
beneficiary deductibles and coinsurance payments

M5 - Readmission rates and days to readmission

M6 - Mortality rates and days to death

Clinical cohorts: There are 13 clinical cohort/condition (“CC”) groups that belong to
4 Clinical Priority Areas as follows (In parentheses are the 2- or 3- character abbreviations
for CCs in programming):

Heart Failure

1) Principal diagnosis of heart failure (HF)
Stroke

2) Principal diagnosis of stroke or TIA (1S1)

3) Principal diagnosis of stroke only (I1S2)

4) Principal or secondary diagnosis of atrial fibrillation (1S3)

5) Any procedure code indicating carotid endarterectomy (154)
Pneumonia®

6) Principal diagnosis of viral pneumonia (PN1)

7) Principal diagnosis of pneumococcal pneumonia (PN2)

* Please note that pneumonia measures were not produced in Edition 1 of MQMS.



77

8) Principal diagnosis of other bacterial pneumonia (PN3)
9) Principal diagnosis of unspecified pneumonia (PN4)
10) Principal diagnosis of influenza with pneumonia (PN5)

11) Principal diagnosis of septicemia and a secondary diagnosis of pneumonia
(PN6)

12) Principal diagnosis of acute respiratory failure and a secondary diagnosis of
pneumonia (PN7)

Acute Myocardial Infarction
13) Principal diagnosis of acute myocardial infarction (Ml)

Table Production: The following tables are produced for each clinical cohort as the
basis for reporting on each condition. For each table, the hospital utilization measures are
presented by beneficiary’s demographic and geographic characteristics. The tables with an
asterisk (*) present measures that are presented by provider state and region rather than by
beneficiary location. Numerator and denominator events/populations are also described.

Title Numerator Denominator
Unadjusted Total Number of Discharges with a Principal Discharges with a None
Diagnosis of CC, 1992-2001 Principal Diagnosis of

CcC
Unadjusted Total Number of Beneficiaries Discharged with | Beneficiaries None

CC, 1992-2001

Discharged with CC

Comparison of Beneficiaries Hospitalized for CC with the
Entire MQMS Fee-For-Service Medicare Population, 1992
and 2001

Note: Created from
other existing tables.

Age-Sex Adjusted Rates of Discharges for CC per 1,000
Beneficiaries, 1992-2001

Discharges with a
Principal Diagnosis of
cC

Medicare FFS
beneficiaries enrolled
for the entire year (M1-
4 cohort)

Age-Sex Adjusted Rate of Beneficiaries Discharged for CC
per 1,000 Beneficiaries, 1992-2001

Beneficiaries
Discharged with CC

Medicare FFS
beneficiaries enrolled
for the entire year (M1-
4 cohort)

Age-Sex Adjusted Average Length of Stay for CC
Hospitalizations, 1992-2001*

Length of Stay for CC
Hospitalizations

Discharges with a
diagnosis of CC

Total Medicare Payments for Discharges for CC, 1992-
2001*

Medicare Payments
for Discharges for CC

None.

Average Medicare Payments per CC Discharge, 1992-
2001*

Medicare Payments
for Discharges for CC

Discharges with a
diagnosis of CC
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Title Numerator Denominator
9 Total Beneficiary Deductible and Coinsurance Payments Beneficiary Deductible | None.
for CC Discharges, 1992-2001 and Coinsurance
Payments for CC
Discharges
10 | Average number of clinical condition discharges per CC discharges Beneficiaries with a
beneficiary discharged with CC, 1992-2001* diagnosis of CC
11 | Average number of all discharges per beneficiary All discharges Beneficiaries with a
discharged with CC, 1992-2001* diagnosis of CC
12 | Age-Sex Adjusted All-Cause Readmission Rate per 1,000 | Hospital readmissions | Beneficiaries with a
Beneficiaries Discharged with a Principal Diagnosis of CC, | for any cause within 2, | diagnosis of CC
within 2, 7, 30, 180, 365, and 730 days from discharge, 7, 30, 180, 365, and
1992-2001* 730 days from
discharge
13 | Age-Sex Adjusted All-Cause Readmission Rate per 1,000 Hospital readmissions | Discharges with a
Discharges with a Principal Diagnosis of CC, within 2, 7, for any cause within 2, | diagnosis of CC
30, 180, 365, and 730 days from discharge, 1992-2001* 7, 30, 180, 365, and
730 days from
discharge
14 | Age-Sex Adjusted CC Readmission Rate per 1,000 Hospital readmissions | Beneficiaries with a
Beneficiaries Discharged with a Principal Diagnosis of CC, | for CC within 2, 7, 30, | diagnosis of CC
within 2, 7, 30, 180, 365, and 730 days from discharge, 180, 365, and 730
1992-2001* days from discharge
15 | Age-Sex Adjusted CC Readmission Rate per 1,000 Hospital readmissions | Discharges with a
Discharges with a Principal Diagnosis of CC, within 2, 7, for CC within 2, 7, 30, diagnosis of CC
30, 180, 365, and 730 days from discharge, 1992-2001* 180, 365, and 730
days from discharge
16 | Age-Sex Adjusted Mortality Rate per 1,000 Beneficiaries Deaths within 2, 7, 30, | Beneficiaries with a
Hospitalized for CC, within the hospital stay, and within 2, 180, 365, and 730 diagnosis of CC
30, 180, 365, and 730 days from admission, 1992-2001* days from admission
17 | Age-Sex Adjusted Mortality Rate per 1,000 Beneficiaries Deaths within 2, 7, 30, | Discharges with a

Hospitalized for CC, within the hospital stay, and within 2,
30, 180, 365, and 730 days from admission, 1992-2001*

180, 365, and 730
days from admission

diagnosis of CC

2. CMS DATA SOURCES:

MedPAR File: The 1992-2001 MedPAR claims files produced for the M2
measures (M2 Base Analytic Claims File) which provide hospital discharge data

for beneficiaries included in the MQMS.

Denominator File: The 1992-2001 Base Analytic Denominator files produced
during the M1 process containing the number of Medicare Part A FFS enrollees
included in the MQMS, in total, and by subgroups of interest, i.e., stratifiers.
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CMS Cross-Reference File:  The 19922001 Cross-Reference files for
beneficiaries with a MedPAR claims in the respective year. These files have the
listings of all Medicare beneficiary identification numbers (historical 1Ds) under
which the beneficiary has been entitled to receive Medicare benefits. These files
allow one to link across multiple identification numbers and to establish a
unique number for each Medicare beneficiary.

The 1999 MQMS M1 Count file (M1ICNTS99) which provides the number of
Medicare FFS Part A Enrollees - both M1-3 (enrolled on July 1) and M1-4
enrolled for the entire 12 months) cohorts - included in the MQMS, in total, and
by age and sex. The 1999 file serves as the standard Medicare population file
used for the age/sex adjustment of MQMS outcome measures.

3. INCLUSION CRITERIA

The MedPAR discharge records are included in each of the clinical cohorts if they meet
all of the following criteria:

Discharge is a short-stay acute care hospital claim
Discharge record is not a duplicate entry in the MedPAR file
Beneficiary belongs to the MQMS M13/M14 Base Analytic Denominator File

Discharges in the HCQIP clinical priority areas identified through 1CD-9-CM
diagnosis and procedure codes.

4, EXCLUSION CRITERIA
Claimants are excluded if they meet any of the following conditions.

Claimants residing outside of the United States, except claimants residing in
Puerto Rico, Guam, and the Virgin Islands. Residents of Guam are included
with Hawaii residents.

Claimants with invalid values for date of birth, state code, sex, race, and
Medicare status code.

5. DEFINITION OF STRATIFIERS

Given below are definitions of key variables used as stratifiers by which quality measure
outcomes are reported.

Age Group: The following nine age groupings are used in formatting age and in
conducting age/sex adjustments to rates with the following exceptions: for



age/sex adjustments to rates by states, 4 age groups were used - <65, 65-74, 75-
84, 85+; and for rates by Medicare status.

1=054

2 =55-64
3 =65-69
4 =70-74
5=175-79
6 =80-84
7 =185-89
8 =90-%4
9 =095+

Sex: Gender of Beneficiary

1 = Male

2 = Female

Race: Race of Beneficiary
1 = White
2 = African American
3 = Other (Asian, Hispanic, North American Native, Other)
0 = Unknown

Dual Flag: A dichotomous variable that identifies beneficiaries that are dually
enrolled in Medicare Part A and Medicaid at least one month during the
calendar year, defined as the member being enrolled in Medicare Part A and
with Medicaid buy-in at least one month during the calendar year.

1 = Medicare and Medicaid dual enrollment

0 = Not enrolled in Medicaid

Medicare Eligibility Status: Original reason for Medicare eligibility
1 = Aged without ESRD
2 = Disabled without ESRD
3 = ESRD only

Urban/Rural: A dichotomous variable defining beneficiary county of residence
as an urban or rural location. All counties residing within a Metropolitan
Statistical Area (MSA) are designated as urban areas.

1 = Urban Area

0 = Rural Area

Census Region: Beneficiary Census Region of residence as of March 31st of the
year following the reference year. Note that the Denominator File is created in



April for the previous calendar year. The March update of the EDB is used to
populate the fields for the previous year's Denominator File.

0 = Puerto Rico and Virgin Islands

1 = Northeast

2 = Midwest
3 = South
4 = West

State: Beneficiary state of residence as of March 31st of the year following the
reference year. Note that the Denominator File is created in April for the
previous calendar year. The March update of the EDB is used to populate the
fields for the previous year's Denominator File. Residents of Guam are reported
with residents of Hawaii. Residents of Puerto and Virgin Islands are reported
together.

Provider State: State in which the provider hospital is located where beneficiary
was hospitalized. Hawaii and Guam are combined, and Puerto, Virgin Islands,
and Canada are combined.

Provider region: Census region of the provider state.
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(1)

Job: M4PRODxx
PROC:M4PROD
Job: ADJM4CC
SYSM01 PROC: ADJM4
YxxM4001 Y99M1AG1 DISCHPxx Y9OM4AGL ADJWTS99 ADRATE ADLOS
t ]
MEDPRGXxx
File created in
program DENOMBxx File M1ASCN99 File
YxxM20007 created in created in — UNADIM4  [——
from Job program
YxxM1006 from
Job M1PRODxx

M2PRODXX.

Job M1PROD

YxxDIAGS 1

YXxFLAGS —

Note: The arrows connecting the Program Yxx* boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.




(2)

Job: M5PREXxx Job: M5PRODxx
PROC: M5PRE PROC: M5PROD
SYSMs01 SYSM502 SYSM503 SYSM504 SYSM505
'YxxM5004 or
YX(M5001 YxM5002 Te003 o YxxMS04a or YXxM5005
xxMs03a YxxM504b
h
YXXSURDT DENOMA File YXXDIAGS  |—
created in
program MEASR
VRM1001 Y YXXMEASR
from Job

M1PRODxx

MA4OTHER File
created in
program

YxxM4001 from

Job M4PRODxx

YXxFLAGS 1

TI 03. @/BQ000.

MBXREF. QUTPUT.
NODUPE

MEDPRGxx
File created in
program

MAFLAGS
File created in

YxxM2007

program
YxxM4001

from Job from Job
M4PRODxx M2PRODxx

Note: The arrows connecting the Macro SYS* boxes represent a sequential flow, while the arrows connecting
the Program Yxx* boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.
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Job: M6PRODxx
PROC: M6PROD

3)

<<intentionally

<<intentionally

blank>> blank>>
SYSM6001 Job Y99AGP Job ADIM5 Job ADIM6 Inserted to Inserted to
illustrate illustrate
sequential sequential
processing. processing.
YXXM6001 YXXAGPO1 YXXAGP02 ADRATEMS5 ADRATEM6 Job MERGEMS Job MERGEM6

L

YXXMSANA
File created in
program
YxxM5005
from Job
MS5PRODxx

AGESEXxx
File created in

program
YxxM1004

from Job
M1PRODxx

YXXM5ANA
File created in
program
YxxM5005
from Job
MS5PRODxx

Note: The arrows connecting the Job* boxes represent a sequential flow, while the arrows connecting
the Program Yxx* boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.
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(4)

<<intentionally <<intentionally <<intentionally <<intentionally
blank>> blank>> blank>> blank>>
Inserted to Inserted to Inserted to Inserted to
—cont. from MERGE MS5 and MERGEM& illustrate illustrate illustrate illustrate
sequrential sequrential sequrential sequrential
processing. processing. processing. processing.
—cont. from MERGE M5 and MERGEM6 -9 TABLEUNA TABLEADJ TABLEMS TABLEM6

— 1

P1H4.@MSQ0000.
SAS.Y9201M4.PN5
TABO1

P1H4.@MSQO000. P1H4.@MSQO000.
SAS.Y9201M4.1S4 Pl::é%gi)?&%oo SAS.Y9201M6.MO
TABO3 SAS: RTALP

P1H4.@MSQ0000.
SAS.Y9201M4.1S4
TABO4

P1H4.@MSQ0000.
SAS.Y9201M4.PN5
TAB02

READMP and
MORTALP
Files from
MERGEMS5
and MEREM6
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A NOTE ON CODING

The programs presented below comprise the coding for three measures/clinical priority
areas: Acute Myocardial Infarction (AMI), Heart Failure, and Stroke. The programs are run
for different measures by specifying the relevant clinical cohort (“CC”).

1. PRODUCTION JCL: D#MSQ @/5Q00MA. PGWLI Bxx ( MAPRODx x)

Purpose: This job executes the cataloged procedure MAPROD for a specified year
(where xx=92-01). To run this job for other years, simply define the year of analysis in the
YEAR parameter (2 digit year). The year parameter is passed on to MAPRQOD (the called
catalogued procedure), which then passes it on to all the subsequent macro and SAS
programs. All programs from this point forward are run based on the execution of this
production JCL.

1.1 Catalogued Procedure: D#VMSQ @/BQO0MA. PGVLI B99( MAPRCD)

Purpose: This is a cataloged procedure with one step. The procedure executes a SAS
macro call (named SYSM401), which in turn executes a corresponding macro program
(YXXM4A001). The YEAR parameter defined in the production JCL MAPRODxx is passed
onto this program, defining the year to which all subsequent programs will be executed.

1.1.1 Macro Program: D#NMSQ. @vS5QQOMA. PGVLI B99( SYSMA01)

Input data: D#MBQ @/BQD000. SAS. YxxM2007. MEDPRGXX

Output data; DHMBQ @/BQD000. SAS. YXxMI001. MIFLAGS
DHMSQ @/BQD000. SAS. YxxMI001. MAOTHER
D#MBQ @/BQD000. SAS. YxxME001. DI SCHx

Purpose: Macro call to program YXXMA001. This macro passes the YEAR parameter
(as defined in MAPRODXX) on to YXXM4001.

1.1.1.1 Called Program: DEMSQ. @/BQO0OMA. PGVLI B99( YxxMA001)
DEVSQ @VBQOOMA. PGWLI B99( Yxx DI AGS)
DEMBQ. @/BQO0MA. PGWVLI B99( YXXFLAGS)

Purpose: Construct M4 analytic files: From MedPAR file, identify discharges that fall
into 13 Clinical Cohort groups and create analytic variables to be used for quality measures.
Please note that the “XX” in the program name YXXFLAGS is not an abbreviation for
a series of years. The program is actually named YXXFLAGS.

Program Steps:

Step 1: Each discharge record in the Base Analytic MedPAR File created from the M2
process is checked and flagged if the discharge diagnosis falls into one of the 13 clinical
cohorts based on ICD-9-CM codes.
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Step 2: Discharge records are subsequently separated into 2 files: MAFLAGS file containing
the 13 clinical cohort discharges and MAOTHER containing non-cohort discharges.

Step 3: MAFLAGS file is further processed to create M4 analytic variables.

Step 4: The resulting DI SCHxx file contains discharge level analytic variables for the 13
clinical cohorts.
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2. PRODUCTION JCL: <<intentionally blank >>

2.1 Catalogued Procedure: <<intentionally blank>>

Input data: DANVBQ. @/BQD000. SAS. YxxMLO02. DENOVBX X
Output data: DEMSQ. @vBQD000. SAS. YxxMLAGL. ML3BENE
DEVSQ @/BQO000. SAS. YXxxMLAGL. ML4BENE

Purpose: A catalogued procedure that calls the SAS program YxxXMLAGL.

2.1.1 Called Program: D#NVSQ @/B5QQ0ML. PGWVLI BAG YXxXMLAGL)

Purpose: Create aggregate denominator files containing Medicare FFS beneficiary
counts for 2 cohorts: M1-3 and M1-4 by stratifiers (i.e., age, sex, race, dual, Medicare status,
urban/rural, and beneficiary state and region).

Program Steps:

Step 1. Create a set of aggregate data files for each year that contain the aggregate beneficiary
population files are created to contain all Medicare FFS beneficiary counts for 2 cohorts,
M1-3 and M1-4, by stratifiers (i.e., age, sex, race, dual eligibility, Medicare status, urban/rural,
and beneficiary state and region. The counts of beneficiaries are used as denominators for
computing discharge rates per 1,000 beneficiaries.

2.2 Catalogued Procedure: <<intentionally blank>>

Input data: DEMSQ @/BQD000. SAS. YxxMA001. DI SCHxx
D#MBQ. @/BQD000. SAS. YxxMA001. FLAGS
Output data: P1H4. @/5QD000. SAS. YxxMA001. DI SCHPxx

P1H4. @/BQD000. SAS. YXXMAAGL. MiccAG

Purpose: A catalogued procedure that calls the SAS program Yxx MAAGL. Please note
that the “cc” in the output dataset named
P1H4. @/5Q0000. SAS. YxXxMAAGL. MBccAG is an abbreviation for the clinical
cohorts described above on page 77.

2.2.1 Called Program: P1H4. @/S5QO0AG. PGWVLI B( DI SCHPxX)
P1H4. @Q/SQOOAG PGWLI B( YO9MIAGL)

Purpose: Create aggregate M4 discharge data files for clinical groups separately by
stratifiers and provider location variables.

Program Steps:
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Step 1: Create a set of aggregate data files for each year that contain data for M4 measures by
stratifiers. The files are created separately for individual CC groups. Discharge information
includes aggregate counts of discharge (or beneficiaries), length of stays, Medicare payment
amounts, and deductible and coinsurance amounts. Provider location variables (state and
region) are added to the aggregate file by merging with ‘FLAGS file containing provider id.
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3. PRODUCTION JCL: <<intentionally blank>>

3.1 Catalogued Procedure: <<intentionally blank>>

Input data:

DEMBQ. @V5Q0000. SAS. YO9MLO06. MLCNTS99( MLASCN99)
Output data:

P1H4. @/SQD000. SAS. YOOML. ADJWI'S99

Purpose: A catalogued procedure that calls the SAS program ADJWI'S99.

3.1.1 Called Program: P1H4. @/SQO0M4. PGVLI B( ADJWI'S99)

Purpose: Create a standard population (1999 population) file containing age, sex, and
age/sex proportions or weights (18 age/sex grouping as well as 8 age/sex grouping).

Program Steps:

Step 1: Using the 1999 Medicare FFS enrollees as the standard population, a file is created
that contains adjustment weights for 9 age categories, 2 sex categories, and 18 age/sex
groupings as well as for 4 age and 8 age/sex groupings. This file is later used in the direct
standardization procedures.
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4. PRODUCTION JCL: P1H4. @/5QU0AG. PGWLI B( ADJ Micc)

4.1 Catalogued Procedure: P1H4. @Q/BQO0AG. PGVLI B( ADJW4)

Input data: P1H4. @/BQV000. SAS. YxXxMAAGL. MAccAG
D#MSQ. @VBQD000. SAS. YxxMLAGL. ML4BENE
P1H4. @/5Q0000. SAS. YO9ML. ADJWIS99

Output data: P1H4. @/5Q0000. SAS. Y9201 M4. ccTABO1
P1H4. @/5Q0000. SAS. Y9201 M4. ccTABO2
P1HA. @/BQV000. SAS. Y9201 M4. ccTABO3
P1H4. @/BQ0000. SAS. Y9201 M4. cc TABO4

Purpose: A catalogued procedure that calls the SAS program ADJMAcc. Please note
that in all cases, “cc” in program or dataset names is an abbreviation for the clinical cohorts
listed on page 77.

4.1. Called Program: P1H4. @/SQOO0AG PGWLI B( UNADIR)
P1H4. @Q/BSQOO0AG. PGWLI B( ADRATE)
P1H4. @/SQOOAG PGWLI B( ADLOS)

Purpose: Produce M4 measures:
1) Produce unadjusted outcome measures by stratifier

2) Perform the age/sex adjustment procedures and produce adjusted outcome
measures

3) Set rates based on small numbers to missing
4) Combine multiple years’ data
Program Steps:

Step 1. There are four types of indicators for M4 measures: discharge counts, length of stay,
Medicare payments, and beneficiary deductibles and coinsurance payments. These are
computed and presented in three statistical summary measures:

1) Sum — number of discharges, total Medicare payments, and total beneficiary
deductibles and coinsurance payments. “Sum” measures are computed by
summing the aggregate counts or payment amounts for each demographic and
geographic subgroup.

2) Rate — discharge rates. “Rates” are computed by dividing the sum of numerator
counts by the sum of denominator counts for each subgroup.
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3) Average — length of stay per discharge, Medicare payments per discharge,
number of cc discharges per beneficiary, and number of all discharges per
beneficiary. “Averages” are computed by the sum of numerator values by the
sum of discharge counts (or beneficiary counts) for each subgroup.

Step 2: Age/sex adjustment (i.e., standardization to the age/sex distribution of the 1999 M1-3
population) is performed for discharges rates and average length of stay (LOS). National-
level results are standardized with 18 age/sex groups using direct standardization. State-level
results are standardized using indirect standardization, due to smaller sample sizes.

Direct standardization is accomplished as follows:

1) Read in the standard population age, sex, and age/sex adjustment weights for 9
age, 2 sex, and 18 age by sex groupings.

2) Calculate unadjusted rates, in total, and by stratifying variables within the 18
age/sex standardization cells.

3) Calculate age/sex adjusted rates (or average LOS), in total, and by stratifying
variables (for race, dual eligibility, Medicare eligibility status, urban/rural,
beneficiary region) by multiplying the unadjusted rates by the 18 age/sex
adjustment weights and summing across the 18 age/sex cells. Age-specific
measures are adjusted with 2 sex-adjustment weights, and sex-specific measures
adjusted with 9 age-adjustment weights. (To accomplish this, a proc summary
matrix was used to selectively obtain the desired cross-tabulation values.)
Outcome measures by Medicare eligibility status were further “fixed” to correct
for age-dependent eligibility status.

Indirect standardization is accomplished as follows:

1) Compute national total and 18 age by sex group rates (numerator events divided
by Denominator counts) for the standard year, i.e., 1999.

2) For each analysis year, obtain observed number of numerator events (O) by
state. Compute expected number of events (E) by multiplying the age/sex
standard rates with the denominator counts for each age by sex by state cell and
summing up for each state.

3) Divide O by E and then multiply this ratio to the 1999 national standard rate to
get the indirectly standardized state rates.

Step 3: Once all unadjusted and adjusted statistical measures are computed, those
measures that are based on 25 or less numerator counts are flagged to be replaced by a
missing value (. ).

Step 5: All of the above statistical measures are computed for a given year and then
merged across the years, i.e., 1992 to 2001.



95

5. PRODUCTION JCL: D#MSQ @/5Q00Mb. PGWVLI Bxx ( MoPREXX)

Purpose: This job executes the cataloged procedure M6PRE for a specified year (e.g.,
MbPRE92 for 1992). To run this job for other years, simply define the year of analysis in
the YEAR parameter (2 digit year). The year parameter is passed on to MbPRE (the called
catalogued procedure), which then passes it on to all the subsequent macro and SAS
programs. All programs from this point forward are run based on the execution of this
production JCL.

Using the M4 files (MVAFLAGS and MAOTHER), the M5 Base Hospital Discharge
Analysis File is constructed to measure readmissions (M5) and deaths (M6) following
hospital discharge or surgery for 8 of the 13 clinical cohorts (Clinical cohorts 1,2,4,5,6,11,12,
and 13). Readmissions and deaths are captured for different time periods following the index
(or target) hospital event at the discharge level and beneficiary level. Readmissions are
further measured for two different causes, readmission due to all causes and readmission due
to the clinical condition of interest. Because readmissions and deaths are measured up to 2
years from the index event, 3-years of data are processed for a given index year (the
exceptions are the latest index years for which there are no 2- or 1-follow-up year(s)
available). We describe the data processing steps below.

5.1 Catalogued Procedure: D#V5Q. @/BQO0NMb. PGVLI B99( MbPRE)

This is a cataloged procedure with one step. The procedure executes a SAS macro call
(named SYSMb01), which in turn executes a corresponding macro program (YXXNMb6001).
The YEAR parameter defined in the production JCL MbPREX X is passed onto this program,
defining the year to which all subsequent programs will be executed.

5.1.1 Macro Program: D#MSQ @/5QO0Mb. PGVLI B99( MbPRE)

Input data: DEMSQ. @/BQD000. SAS. YxxMA001. MAFLAGS
D#NVBQ @/BQD000. SAS. YxxMA001. MAOTHER
Output data: DANVBQ. @/BQO000. SAS. YxxMb001. YxxMbl N1

D#MBQ. @/BQD000. FLAT. YxxM5001. Yxx FNDR
D#MBQ. @/BQV000. SAS. YxxM5001. SDERRS

Purpose: Macro call to program YXXNMb001. This macro passes the YEAR parameter
(as defined in M6 PREXX) on to YXXMb001. Please note that the “XX” in the programs
YXXM5001 and YXXSURDT are not an abbreviation for a series of years. The
programs are actually named YXXM5001 and YXXSURDT. However, all “xx” in the
dataset names do represent the series of years 1992-2001. This pattern is true for all
of the processing that follows for AMI, Heart Failure and Stroke.

5.1.1.1 Called Program: D#MBQ. @/BQOOMG. PGVLI B99( YXXME001)
D#MBQ. @/BQOONMG. PGVLI BO9( YXXSURDT)
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Purpose: Merge two M4 files to identify all base year discharges for beneficiaries with
one or more admissions in the clinical priority areas.

Program Steps:

Step 1: Merge two M4 files, MAFLAGS and MMOTHER , to identify all base year discharges for
beneficiaries with one or more admissions in the MQMS clinical priority areas.

Step 2: Only the beneficiaries with the 8 CC discharges enrolled in July 1 (M14 cohort) are
selected from MBFLAGS.

Step 3: All other discharges from the MAOTHER file for people with these index discharges
are selected.

Step 4: A surgical date variable is constructed (discharges with errors in the surgical date are
written to a separate file for further analysis).

Step 5: A finder file is also created to be an input file for DSAF to get cross-referenced
HI CNGs.
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6. PRODUCTION JCL: D#MSQ @/5QO0NMb. PGWLI Bxx ( MBPRODX X)

Purpose: This job executes the cataloged procedure MbPRCD for a specified year (e.g.,
MbPRODO2 for 1992). To run this job for other years, simply define the year of analysis in
the YEAR parameter (2 digit year). The year parameter is passed on to MbPROD (the called
catalogued procedure), which then passes it on to all the subsequent macro and SAS
programs. All programs from this point forward are run based on the execution of this
production JCL.

6.1 Catalogued Procedure: D#MSQ. @/S5QO0NM5. PGVLI B99( MbPROD)

This is a cataloged procedure with four steps. The procedure executes SAS macro calls
(named SYSMb02 through SYSMb0S5), which in turn execute corresponding macro
programs (YXXMb002 through YXXMb005). The YEAR parameter defined in the
production JCL MoPRODXX is passed onto this program, defining the year to which all
subsequent programs will be executed.

6.1.1 Macro Program: D#MSQ @/SQOO0Ms. PGVLI B99( SYSMb02)

Input data: T1 03. @/5QV000. MbXREF. QUTPUT. NODUPE
DEMSQ @/BQD000. SAS. YxxMb001. YxxMbl N1
D#VMSQ. @VBQD000. SAS. YxxMLO01. DENOVAX X

Output data: DANVBQ. @/BQO000. SAS. YxxMb002. YxxMbI N2
DEMSQ. @VBQD000. SAS. YxxMb002. Yxx+1NMbDUP
DHVSQ @/BQO000. SAS. YxxMb002. YxxMbXR

Purpose: Macro call to program YXXM5002. This macro passes the YEAR parameter
(as defined in MbPRODXX) on to YXXMb002. Please note that the “xx+1” in the
dataset name D#MSQ @/BQO000. SAS. YxxMb002. Yxx+1M6DUP is an

abbreviation for the year “xx” plus one year. For example, for “xx”’=1992, the dataset
name is D#VMSQ @/BQ0000. SAS. YO92Mb002. Y93 Vb DUP.

6.1.1.1 Called Program: D#MSQ. @/SQO0Nb. PGVLI B99( YXXMb002 or YXXVb02a)

Purpose: Create a person-level files with “end of enroliment” and "death" variables and
merge with stratifying variables from the base-year denominator file.

Program Steps:

Step 1: Create a person-level file with "end of enrollment” and "death™ variables and merge
with stratifying variables from the base-year denominator file.

6.1.2 Macro Program: D#VSQ. @VBQOOM5. PGVLI B99( SYSMb03)
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Input data: DEMSQ. @VBQD000. SAS. YxxMb001. YxxMbl N1
D#MBQ. @/BQD000. SAS. YxxMb002. Yxx Vbl N2
Output data: DEMSQ @/BQV000. SAS. YxxMb003. YxxVbl N3

Purpose: Macro call to program YXXMb003. This macro passes the YEAR parameter
(as defined in M6 PRODXX) on to YXXMb003.

6.1.2.1 Called Program:
D#MSQ @/BQOOM. PGVLI B99( YXXMb003 or YXXMb03a)

D#MSQ @vSQO0NMb. PGVLI B99( YXXMEASR)

Purpose: Create index flags for all discharges in the base-year file corresponding to
each measure and each window (i.e., time period) within each measure.

Program Steps:

Step 1: Create index flags for all discharges in the base-year file corresponding to each
measure and each window (i.e., time period) within each measure.

6.1.3 Macro Program: D#MSQ. @VSQOO0NMb. PGWLI B99( SYSVb04)

Input data: D#MSQ. @/BQD000. SAS. YxxMb002. Yxx Vbl N2
D#MBQ. @/BQD000. SAS. YxxMb003. YxxMbl N3
DEMSQ. @VBQD000. SAS. YxxMb002. Yxx Vb DUP
DAMSQ @/BQD000. SAS. YxxMb002. YxxMbXR
D#MBQ. @VBQVO000. SAS. YxxM2007. MEDPRGX X

Output data: DEMSQ @/BQD000. SAS. YxxMb004. YxxMVbl N4

Purpose: Macro call to program YXXMb004. This macro passes the YEAR parameter
(as defined in M6 PRODXX) on to YXXMb004.

6.1.3.1 Called Program: D#EMSQ @BQOONMG. PGWVLI B99( YXXMb004
or YXXMb04a or YXXNVb04Db)
D#MSQ @YSQO0MB. PGWLI B99( YXXFLAGS)

Purpose: Create a discharge file by combining 1, 2, or 3 years of data for beneficiaries
with the index CC discharge.

Program Steps:

Step 1. Create a discharge file by combining one, two, or three years of data for beneficiaries
with the index CC discharge.

6.1.4 Macro Program: D#VMSQ @/BQO0NMb. PGVLI B99( SYSMb05)
Input data: DEMSQ. @VBQD000. SAS. YxxMb001. YxxMbl N4
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Output data: DEMSQ. @VBQD000. SAS. YxxMb005. YxxVbANA

Purpose: Macro call to program YXXNMb005. This macro passes the YEAR parameter
(as defined in MbPRODXX) on to YXXM6005.

6.1.4.1 Called Program: D#NMSQ. @/BQOO0M5. PGVLI B99( YXXMB005)
D#MSQ. @VBQOOMs. PGVLI B99( YXXMEASR)

Purpose: Create M5 Analysis File containing readmission flags.
Program Steps:

Step 1: Create M5 Analysis File containing readmission flags.
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7. PRODUCTION JCL: D#MSQ. @/5Q00M5. PGWVLI Bxx ( M6 PRODx X )

Purpose: This job executes the cataloged procedure M6PRCD for a specified year (e.g.,
M6PRODO2 for 1992). To run this job for other years, simply define the year of analysis in
the YEAR parameter (2 digit year). The year parameter is passed on to M6PROD (the called
catalogued procedure), which then passes it on to all the subsequent macro and SAS
programs. All programs from this point forward are run based on the execution of this
production JCL.

7.1 Catalogued Procedure: D#MSQ. @/5QO0M5. PGVLI B99( M6 PROD)

This is a cataloged procedure with one step. The procedure executes a SAS macro call
(named SYSM501), which in turn executes a corresponding macro program (YXXNVb6001).
The YEAR parameter defined in the production JCL M6PRODXX is passed onto this
program, defining the year to which all subsequent programs will be executed.

7.1.1 Macro Program: D#MSQ. @/5QO0M5. PGVLI B99( SYSM601)

Input data: DEMSQ. @/BQD000. SAS. YxxMb005. Yxx MBANA
DENVBQ. @VBSQD000. SAS. YO9MLO04. AGESEX99
Output data: DEMSQ @/BQD000. SAS. YxxMB001. YxxMbGRP

D#MSQ @/B5QV000. SAS. YxxMs001. YxxM6DEN

Purpose: Macro call to program YXXM6001. This macro passes the YEAR parameter
(as defined in M6 PRODXX) on to YXXM5001.

7.1.1.1 Called Program: D#MSQ. @/B5Q00. PGVLI B99( YXXM5001)

Purpose: Create cohorts and construct variables to be used in calculating mortality rates
and outputs two files: one containing only index admissions and the other containing all
discharges for the 8 CCs.

Program Steps:

Step 1: Create cohorts and construct variables to be used in calculating mortality rates and
outputs two files: one containing only index admissions and the other containing all
discharges for the 8 CCs.
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8. PRODUCTION JCL: <<intentionally blank>>

8.1 Catalogued Procedure: P1H4. @Q/SQOOAG. PGWLI B( Y99AGP)

Input data: DEMSQ @/BQD000. SAS. YxxMb005. Yxx MbANA
D#MSQ. @VBQD000. SAS. YxxMB001. YXXMbGRP
DAEMSQ @/BQD000. SAS. YxxM001. YxxM6DEN
Output data: P1H4. @/5Q0000. SAS. YxxAGP01
P1H4. @/5Q0000. SAS. YxXAGP02

Purpose: A catalogued procedure that calls the SAS programs YxxAGPO1l and
YxxAGP02.

8.1.1 Called Program: P1H4. @/SQOO0AG PGWLI B( YxxAGP01)
P1H4. @Q/SQOO0AG PGWLI B( YxxAGP02)

Purpose: Create aggregate M5/MG6 files to contain readmission and mortality data.
Program Steps:

Step 1: Files are produced to contain aggregate data on CC index admissions and discharges,
readmissions, deaths, and time to readmission or death by stratifiers including provider
location variables (state and region).
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9. PRODUCTION JCL: <<intentionally blank>>

9.1 Catalogued Procedure: P1H4. @Q/SQOOAG PGVLI B( ADIMb)
P1H4. @YSQOOAG. PGWLI B( ADJMb)

Input data: P1H4. @/5Q0000. SAS. YxxAGP02
P1H4. @/S5QD000. SAS. YOOML. ADIWI'S99
Output data: P1HA. @/5Q0000. SAS. YxxMb. ADRATEXX

P1H4. @/SQD000. SAS. YxxM5. AMRATEXX

Purpose: A catalogued procedure that calls the SAS programs ADRATEMb and
ADRATEMS.

9.1.1 Called Program: P1H4. @/SQOO0AG PGWLI B( ADRATEMD)
P1H4. @Q/SQOOAG. PGWLI B( ADRATENM)

Purpose: Produce M5/M6 measures for each year.
Program Steps:

Step 1. Readmission and mortality rates are computed by dividing the sum of numerator
counts by the sum of denominator counts for each subgroup.

Step 2. Age/sex adjustment is performed as described in #4 above.

Step 3: Those rates that are based on 25 or less numerator counts are flagged to be replaced
by a missing value (. ).
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10. PRODUCTION JCL: <<intentionally blank>>

10.1 Catalogued Procedure: <<intentionally blank>>

Input data: P1H4. @/B5Q0000. SAS. YxxMVb. ADRATEXX
P1H4. @/SQD000. SAS. YxxMs. AMRATEXX
Output data: P1H4. @/5Q0000. SAS. Y9201Mb. READVP

P1H4. @/5Q0000. SAS. Y9201M5. MORTALP

Purpose: A catalogued procedure that calls the SAS programs MERGVH and
MERCGEMS .

10.1.1 Called Program: P1H4A. @Q/BQUOAG. PGWLI B( MERGEMb)
P1H4. @QY'SQVOAG PGWLI B( MERGEMB)
Purpose: Merge yearly M5/M6 data into one file
Program Steps:

Step 1: All the rates that are computed for a given year are merged across the years, i.e., 1992
to 2001.
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11. PRODUCTION JCL: <<intentionally blank>>

11.1 Catalogued Procedure: <<intentionally blank>>

Input data: P1HA. @/BQV000. SAS. Y9201M4. ccTABO1
P1H4. @/5Q0000. SAS. Y9201 M4. ccTABO2
P1HA. @/BQV000. SAS. Y9201M4. ccTABO3
P1HA. @/B5QV000. SAS. Y9201M4. ccTABO4
P1H4. @/5Q0000. SAS. Y9201M5. READWP
P1H4. @/BQ0000. SAS. Y9201M5. MORTALP
Output data: P1H4. @vSQOOM4. ccTABLE

Purpose: A catalogued procedure that calls the SAS programs TABLEUNA
TABLEADJ, TABLEMb, and TABLEMG.

11.1.1 Called Program: P1H4. @Q/SQOOAG PGWLI B( TABLEUNA)
P1H4. @/'5QOO0AG PGWLI B( TABLEADJ)
P1H4. @/BQUO0AG. PGWLI B( TABLEMb)
P1H4. @/SQUOAG PGWLI B( TABLEM®)
Purpose: Convert the merged data into a downloadable Excel table format
Program Steps:
Step 1. SAS files containing the 1992-2001 table data are converted to ASCII table output
files in a specified format, ready to be downloaded into Excel spreadsheet. Each table has
the years going across the column and the stratifying variables going down the column in the
following order:
Age groups
Gender
Race
Medicaid Buy-in
Reason for Medicare Eligibility
Urban/Rural Status

Census Region (either beneficiary region or provider region)

State (either beneficiary state or provider state)



105

CHAPTER IV

PATIENT SAFETY INDICATORS
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PART I: METHODS
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1. DESCRIPTION OF THE MEASURE

Commissioned by the Agency for Healthcare Research and Quality (AHRQ), the
Evidence-based Practice Center (EPC) at the University of California San Francisco and
Stanford University (UCSF-Stanford), with collaboration from the University of California
Davis, have developed patient safety indicators (PSls) that can measure “potential problems
that patients experience resulting from exposure to the health care system, and that are likely
amenable to prevention by changes at the level of the system” from routinely collected
hospital claims data4. Following the previous refinement of quality indicators, a four
pronged evaluation framework for validity testing was applied to each candidate PSI: a)
background literature review, b) empirical analyses using hospital claims, ¢) opinions of the
expert coders from the American Health Information Management Association (AHIMA),
and d) clinical panel reviews based on a process adapted from the RAND organization and
University of California Los Angeles (RAND/UCLA) Appropriateness Method. The
process resulted in 20 provider-based PSlIs that may be useful screens to identify problems at
the hospital level, as well as to document systematic area level differences in potentially
preventable adverse events or patient safety problems.

The purpose of using PSI measures from Medicare Part-A claims data is to help MQMS
in its goal of monitoring quality improvement. The analysis will enable CMS to assess
whether the incidence of adverse events appears to have increased or decreased nationally
over time, whether any progress or problem is across all the measures examined or is more
limited, and how progress appears to vary across states, regions, and demographic
characteristics of the enrollees. These measures are based on a combination of International
Classification of Disease, Clinical Modification (ICD-9-CM) discharge diagnosis and
procedure codes; dates of admission, discharge and major procedures; age; gender; and
diagnostic related group (DRG). The PSI measures document the count and ate per
relevant discharges, the evidence of safety violations or adverse events that could be
prevented with appropriate interventions. The summary tables present aggregate counts,
unadjusted rates, and age/sex adjusted rates for 16 of the 20 provider-based PSI measures in
total, and stratified by demographic subgroups, including age group, sex, race, Medicare
eligibility status, Medicaid enrollment status, and geographic area. The remaining 4 PSIs that
measure obstetric complications are less relevant for Medicare beneficiaries. A list of the
specific PSI measures used in the MQMS is given in Appendix C.

1. CMS DATA SOURCES

Four sources of data are used to construct the unadjusted rates, and the age/sex
adjusted rates for each of the PSls.

* See McDonald et. al. for a detailed description of the PSI measures and the methods
adopted for validation and acceptance.
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2.

The 1992-2001 MQMS MedPAR claims files prepared by RTI. These
intermediate files are produced in the process of making M2/M3 tables.

The 1992-2001 Cross-Reference files for beneficiaries with a MedPAR claims in
the respective year. These files have the listings of all Medicare beneficiary
identification numbers (historical 1Ds) under which the beneficiary has been
entitled to receive Medicare benefits. These files allow one to link across
multiple identification numbers and establish a unique number for each
Medicare beneficiary.

The 1992-2001 MQMS Base Analytic Denominator File with the identification
of Medicare beneficiaries who are included in the MQMS. It also provides
beneficiary-level demographic and eligibility and enrollment information for
analysis by subgroups of interest.

The 1992-2001 MQMS M1-3 Age and Age/Sex Count file provides the number
of Medicare FFS Part A Enrollees on July 1 included in the MQMS, in total, and
by subgroups of interest. These counts are used to age/sex adjust MQMS
outcomes measures.

INCLUSION CRITERIA

The MedPAR discharge records are included in each of the PSI cohorts if they meet all
of the following criteria:

3.

Claimants are excluded from the PSI cohorts if they meet any of the following exclusion

criteria:

4.

Discharge is a short-stay acute care hospital claim
Discharge record is not a duplicate entry in the MedPAR file

Discharge record in the MedPAR file meets the requirements for the PSI
denominator count as coded in AHRQ's PSI software

Beneficiary belongs to the MQMS M13/M14 Base Analytic Denominator File.

EXCLUSION CRITERIA

Claimants residing outside of the United States, except claimants residing in
Puerto Rico, Guam, and the Virgin Islands.

Claimants with invalid values for date of birth, state code, sex, race, and
Medicare status code.

DEFINITION OF KEY VARIABLES
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Given below are definitions of key variables, in alphabetical order, that are used to
report stratified PSI rates.

Age Group: The following nine age groupings are used in formatting age and in
conducting age/sex adjustments to rates:

1=0-54

2 =55-64
3 =65-69
4 =70-74
5=75-79
6 = 80-84
7 =85-89
8 =90-9%4
9 =95+

Census Region:Beneficiary Census Region of residence as of March 31* of the
year following the reference year. Note that the Denominator File is created in
April for the previous calendar year. The March update of the EDB is used to
populate the fields for the previous year’s Denominator File.

0 = Puerto Rico and Virgin Islands

1 = Northeast

2 = Midwest
3 = South
4 = West

Dual Flag: A dichotomous variable that identifies beneficiaries that are dually
enrolled in Medicare and Medicaid at least one month during the calendar year,
defined as the member being enrolled in Medicare Part A and with Medicaid
buy-in at least one month during the calendar year.

1 = Medicare and Medicaid dual enrollment

0 = Not enrolled in Medicaid

Medicare Status: Original reason for Medicare eligibility
1 = Aged without ESRD
2 = Aged with ESRD
3 = Disabled without ESRD
4 = Disabled with ESRD
5= ESRD only

Race: Race of Beneficiary
1 = White
2 = African American
3 = Other (Asian, Hispanic, North American Native, Other)
0 = Unknown
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Sex: Gender of Beneficiary
1 = Male
2 = Female
If sex is unknown, PSI software excludes the discharge from the output file.

State: Beneficiary state of residence as of March 31% of the year following the
reference year. Note that the Denominator File is created in April for the
previous calendar year. The March update of the EDB is used to populate the
fields for the previous year's Denominator File. Residents of Guam will be
reported with residents of Hawaii.

Urban/Rural: A dichotomous variable defining beneficiary county of residence
as an urban or rural location. All counties residing within a Metropolitan
Statistical Area (MSA) are designated as urban areas.

1 = Urban Area

0 = Rural Area

5. COMPUTATIONS

The principal output of PSI specifications is a set of tables that contain aggregate
counts, unadjusted rates, and age/sex adjusted rates for each PSI measures in total and
stratified by demographic subgroups, including age group, sex, race, Medicare eligibility
status, Medicaid enrollment status, and geographic area.

1) Unadjusted rates of claimants per 1,000 Medicare enrollees:

a. Numerator: Number of eligible discharges with the evidence of
violations or adverse events, in total, and by demographic subgroups.

b. Denominator: Number of eligible discharges, in total, and stratified by
demographic subgroups.

2) Age/Sex adjusted rates through direct standardization using the Medicare Part A
FFS population as of July 1, 1999 as the standard population.

a. Calculate proportion of standard population within 18 age/sex
standardization cells (two sex and nine age categories).

b. Calculate unadjusted PSI rates, in total, and by stratifying variables within
the 18 age/sex standardization cells.

c. Calculate age/sex adjusted PSI rates, in total, and by stratifying variables by
multiplying the unadjusted rates by proportion of standard population
within the 18 age/sex adjustment cells and summing across the 18 age/sex
adjustment cells. There are three exceptions to this rule: 1) a modified 8
age/sex adjustment cells are used for the state-specific PSIs, 2) age-specific
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PSls are adjusted with 2 cell population ratios of sex-groups, and 3) the sex-
specific adjustments are made with a 9 cell population ratios of age-groups.
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PART Il: FLOWCHARTS
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PSI (1)

— 1

MEDPARxx File
created in
SYSM2P3A(B)
from Job
M2PREXx

1 CONTROL

— PSFMTS

Job:
PROC:
Job 1: PSIB1 Job 2: PS1B1 Job 3: MRGB1 Job 4: PS2B1
PSIDAT PSSAS1 MRGDNM PSSAS2 [—»{ Job 5: COMBINE Job 6: ADJUST Job 7: OBSERVE

FINDRXxx File

created in

SYSM200
from Job

M2PRODxx

DENOMB File

created in
program

YxxM1002
from Job

M1PRODxx

Note: The arrows connecting the Job* boxes represent a sequential flow, while the arrows connecting

the Program boxes represent the sharing of input and output data.

Note: xx=92-01, representing years 1992 through 2001
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PART I1l: DATA PROCESSING
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1. PRODUCTION JCL: <<intentionally blank>>

1.1 Catalogued Procedure: D#VMSQ @/BQ01. PGVLI B( PSI B1)

Input Files; D#MBQ @/BQD000. SAS. M2PRE3. MEDPARXX
Output Files: TRAO. @/BQ0000. SAS. PSI DAT. MEDPARXX

Purpose: A catalogued procedure that executes the SAS program PSI DAT.

1.1.1 Called Program: D#ENSQ. @/5Q01. PGWLI B( PSI DAT)

Purpose: Create the input files for the PSI software using hospital discharge records.
AHRQ’s PSI software was written to process hospital discharge data in HCUP format.
Since the MEdPAR formats are somewhat different, recode the variables in the RTI files to
meet the variable coding schemes suggested by the PSI software.

Program Steps:

Step 1: Start with the SAS databases that RTI has constructed using MedPAR data for the
purposes of generating the M2/M3 tables.

Step 2: Apply the specifications in Appendix D to create the input file.
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2. PRODUCTION JCL: <<intentionally blank>>

2.1 Catalogued Procedure: D#VMSQ. @vBQO1. PGVLI B( PS1B1)

Input Files: TRAO. @/SQD000. SAS. PSI DAT. MEDPARX X
Output Files: TRAO. @/SQ0000. SAS. PSSAS1. MEDPARXX

Purpose: Procedure with multiple steps with each step executing PSSASL for each
year of MedPAR data

2.1.1 Called Programs: DEMSQ. @BQD1. PGVLI B( PSSAS1)
D#MSQ @BQO1. PGVLI B( CONTROL)
D#MVSQ @/BQO1. PGWVLI B(PSFMTS)

Purpose: Add PSI indicators to the discharge records.
Program Steps:

Step 1. Run the SAS program PSSAS1 developed by AHRQ on the input files constructed
in 1.1.1 to add patient safety indicators (PSls) to the individual discharge records for each
year of data.

Step 2: The PSSAS1 program makes use of another SAS program PSFMTS developed by
AHRQ to define the numerators and the denominators for each of the PSIs. This program
uses 20 binary PSI variables TPPS01-TPPS20 to flag the discharge level records with the
PSIs of interest. These variables are initialized with value of zero and subsequently assigned a
value of one, if the discharge record qualifies to be in the numerator count of a particular
PSI. If the discharge record is not applicable for the denominator count, the PSI variable is
set to missing.
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3. PRODUCTION JCL: <<intentionally blank>>

3.1 Catalogued Procedure: D#MSQ. @v5Q01. PGVLI B( MRGB1)

Input Files: TRAO. @/5QD000. SAS. PSSAS1. MEDPARX X
DEMSQ @/BQD000. SAS. YxxMLO02. DENOVBX X
D#MBQ. @VBQD000. SAS. M2 XREF. FI NDRxX

Output Files: TRAO. @/SQD000. SAS. MRGDNM MEDPARX X

Purpose: A catalogued procedure that calls the SAS program MRGDNM

2.1.1 Called Program: D#MSQ @/BQ01. PGVLI B( MRGDNM

Purpose: Merge discharge records with PSI indicators to the Base Analytic
Denominator Files. Run this step to add the analysis variables from the denominator file,
and to restrict the discharge records to the MQMS population.

Program Steps:

Step 1: Since beneficiary ID number could change over time, the merge process makes use of
the cross-reference file that contains a master Medicare ID (HI CNO), and a cross-reference
ID (XREF). If a person uses more than one Medicare ID, the x-ref file will have multiple
records for that person with the same HI CNO but different XREF — one for each Medicare
ID. In the process of creating the M2/M3 tables, RTI has created the cross-reference files
for the individuals with discharge records in 1.1.1.

Step 2: The merge process starts by merging the Base Analytic Denominator file with the
cross-reference file (by XREF). This step keeps the Denominator records with relevant
variables that find a match with the cross-reference file. At this point, some Denominator
records have duplicate entries for the individuals who used different 1D numbers over time.
This file is then de-duplicated (by HI CNO) and merged back to the original cross-reference
file (by HI CNO). This step ensures that all the XREFs in the cross-reference file have
denominator records for all the HI CNOs that have matching denominator records. The
Denominator-Enhanced Cross Reference file is then merged with the output file from the
PSSAS1 programin 2.1.1.
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4. PRODUCTION JCL: <<intentionally blank>>

4.1 Catalogued Procedure: D#MSQ. @/B5Q01. PGWLI B( PS2B1)

Input Files: TRAO. @/SQD000. SAS. MRGDNM MEDPARX X
Output Files: TRAO. @/SQD000. SAS. PSSAS2. MEDPARX X

Purpose: Procedure with multiple steps with each step executing PSSAS2 for each
year of data.

4.1.1 Called Program: D#MSQ. @/5Q01. PGVLI B( MRGDNM)

Purpose: Create yearly summary PSI databases.
Program Steps:

Step 1: Use a modified version of the AHRQ’s PSSASP2 program (PSSAS2) to summarize
the PSIs into various strata for each year of discharge data. The summary statistics include
the sum of the numerators, sum of the denominators, and the observed rates for each of the
PSIs. The summarization is done based on all possible stratification using the following
eight analysis variables:

1) Age groups

2) Gender

3) Race

4) Medicaid Buy-in

5) Reason for Medicare Eligibility
6) Urban/Rural Status

7) Census Region

8) State

Appendix E shows all 256 possible stratification with the variable _TYPE_. The
variables TPPS01-TPPS16 sum the numerators, PPPS01-PPPS16 sum the
denominators, and OPPS01-OPPS16 compute the observed rates for the 16 PSIs of
interest.  According to Appendix E, the observed rates for overall US is obtained by
selecting summary records of _ TYPE _ =0. Similarly, age-specific summary statistics are

obtained by selecting records with _TYPE =128, and sex-specific summary data is
obtained by selecting observations with _ TYPE_=64. Likewise, to get the observation with
the interactions of all eight stratifying variables, we select records with _ TYPE =255.
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5. PRODUCTION JCL: <<intentionally blank>>

5.1 Catalogued Procedure: <<intentionally blank>>

Input Files: TRAO. @/BQD000. SAS. PSSAS2. MEDPARXX
Output File: TRAO. @/BQ0000. SAS. COVBI NE. SUMP201

Purpose: A catalogued procedure that calls the SAS program COVBI NE

5.1.1 Called Program: D#MSQ. @/5Q01. PGWVLI B( COVBI NE)

Purpose: Create a combined database of the yearly summary statistics. Essentially, this
Is a step to merge all the yearly summary files to one combined file.

Program Steps:

Step 1: Merge the yearly summary files. The summary variables will be renamed in the merge
process by adding a 2 digit suffix for the year of data. For example, TPPS01, PPPS01 and
OPPS01 for 1992 will be renamed to TPPS0192, PPPS0192, and OPPS0192,
respectively. The process will use the same “by” variables to merge the yearly summary files
as the “class” variables used to generate the summary statistics. As a result, the combined
file will maintain the referential integrity of various stratifications across the years.
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6. PRODUCTION JCL: <<intentionally blank>>

6.1 Catalogued Procedure: <<intentionally blank>>

Input File: TRAO. @/5Q0000. SAS. COMBI NE. SUMB201
Output File: PROC PRI NT

Purpose: A catalogued procedure that calls the SAS program OBSERVE

6.1.1 Called Program: D#NVSQ @/5Q01. PGVLI B( OBSERVE)

Purpose: Produce observed rates for 16 PSIs by various strata.
Program Steps:

Step 1. The program selects observations with the following values of the _ TYPE__ variable:

_TYPE_ | Strata

0 None (overall US)
1 Medicaid Buy-in

2 Medicare Eligibility
4 Race

8 Urban/Rural

16 State

32 Census Region

64 Sex

128 Age groups

Step 2. A PROC PRI NT produces the tables of observed rates by the strata as mentioned
above.
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7. PRODUCTION JCL: <<intentionally blank>>

7.1 Catalogued Procedure: <<intentionally blank>>

Input File: TRAO. @/5Q0000. SAS. COMBI NE. SUMB201
Output File: PROC PRI NT

Purpose: A catalogued procedure that calls the SAS program ADJ UST.

7.1.1 Called Program: D#MSQ @/BQO1. PGVLI B( ADJUST)

Purpose: Produce adjusted rates for 16 PSIs by various strata
Program Steps:

Step 1. Apply the method of direct standardization to adjust the observed rates. Except for
state-specific PSI rates, the program uses 18 age-sex cells using FFS population of July 1999.
The program also uses 2cell, and 9-cell population ratios files for sex-adjusting the age-
groups, and age-adjusting the sex-groups, respectively. The program selects the subsets of
data from the Combined Summary File using the following values of the _TYPE__ variable:

_TYPE_ Strata

192 Age-sex-adjusted rates for overall US

192 Sex-adjusted rates by age groups

192 Age-adjusted rates by gender

196 Age-sex-adjusted rates by race

200 Age-sex-adjusted rates by urban/rural

208 Age-sex-adjusted rates by states

224 Age-sex-adjusted rates by census region

194 Age-sex-adjusted rates by Medicare eligibility
193 Age-sex-adjusted rates by Medicaid buy-in status

Step 2: To do the adjustments, the program sorts these subsets by primary strata (e.g. race),
and age and sex. The adjusted rates are then obtained by summing weighted rates by the
primary strata (e.g. race). When there is no primary strata (e.g. Overall US), the subsets are
sorted by age and sex and the adjustments are done by summing the weighted rates. The
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program makes an age-adjustment the observed rates for sex groups and sex-adjustment for
the age groups.

Step 3: State-specific adjustment uses 8 age-sex cells, instead of 18 age-sex cells. The
observed rates are re-computed for the revised age-sex groups using the numerator and
denominator counts in the combined summary database. After computing the revised
observed rates for the state-specific strata, the same method of age-sex adjustments are done
as in 18 age-sex cells above. A hypothetical example with 8 age-sex cells follows:

Age Category Sex Observed Proportion of Adjusted
Category Rate (OPPSO0x) FFS Beneficiaries in Rate
1999
<65 Male .000000 0.08747 0
<65 Female .009259 0.0666 0.000617
65-74 Male .004115 0.19764 0.000813
65-74 Female .045455 0.23849 0.010841
75-84 Male .007026 0.11677 0.00082
75-84 Female .066667 0.18292 0.012195
>=85 Male .041667 0.03049 0.00127
>=85 Female .029412 0.07962 0.002342
Total 0.203601 1.00 0.028898

Step 4. After the adjustments, a PROC PRI NT in the program produces the sum of the
weighted rates for each PSI.
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CHAPTER V
METHODS, FLOWCHARTS, AND
SPECIFICATIONS FOR

PREVENTION QUALITY INDICATORS (PQI)
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PART I: METHODS
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1. DESCRIPTION OF THE MEASURE

The purpose of this task is to produce MQMS prevention quality indicators (PQIS)
from Medicare Part A hospital claims data, in order to assess trends in access to and quality
of Medicare ambulatory care services. We will develop PQIs as defined in AHRQ'’s Health
Care and Utilization Project (HCUP), using software from AHRQ'’s PQI software (AHRQ
2001). These indicators, which are often generically referred to as ambulatory-care sensitive
conditions, avoidable hospitalizations, or preventable hospitalizations, will be measured as
rates—typically the number of hospitalizations for specific ambulatory-sensitive conditions
per 10,000 Medicare beneficiaries living in defined geographic areas. In general, higher rates
of admissions for these conditions are potential indicators of reduced quality of or access to
ambulatory services for Medicare beneficiaries. Unlike AHRQ’s patient safety indicators,
PQIs are not indicators of potential inpatient hospital care quality problems. Of AHRQ's 16
PQIs, we will use the following 13 indicators for MQMS.® These indicators will be tracked
from 1992 to 2001.

1. Bacteria pneumonia
2. Dehydration
3. Urinary tract infection
. Angina without procedure

Perforated appendix’

4
5

6. Congestive heart failure
7. Hypertension

8. Adult asthma

9. Chronic obstructive pulmonary disease
10. Diabetes short-term complication

11. Diabetes long-term complication

12. Uncontrolled diabetes

*See http.//www.qualityindicators.ahrg.gov/data/hcup/prevgi.ntm#download for SAS
programs and documentation materials, including AHRQ (2001).

® Three PQIls—pediatric gastroenteritis, low birthweight, and pediatric diabetes—are
less relevant for the Medicare population.

" Unlike the other measures chosen for inclusion, AHRQ defines this PQI as the rate of
perforated appendix admissions per all admissions for appendicitis, versus the total
population living in the area.
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13. Lower extremity amputation among patients with diabetes

Past research has shown higher rates of hospitalizations for ambulatory-care
sensitive conditions among certain vulnerable population groups and those living in
communities with reduced access to care. [See, for example, Pappas et al. (1997); Blustein,
Hanson and Shea (1998); Culler, Parchman, and Przybylski (1998); and Gaskin and Hoffman
(2000)].

In a recent study, Kozak, Hall and Owings (2001) showed a substantial increase in
nationwide rates of hospitalization for selected ambulatory-care sensitive conditions among
the elderly (age 65 or older) from 1980 to 1998—with little or no trend evident for younger
people. The trend for the elderly was driven to a large extent by a near-doubling in the rate
of hospitalizations for the two most prevalent conditions studied—pneumonia and
congestive heart failure (CHF)—over this period. Annual hospitalization rates for
pneumonia increased from 115 to 222 per 10,000 population and hospitalization rates for
CHF increased from 145 to 247 per 10,000. The authors offer several possible explanations
for these findings, including increased out-of-pocket costs for prescription drugs for
Medicare beneficiaries, the relatively low penetration of HMOs in the Medicare market
compared to the private sector, the overall aging of the Medicare population, increased
severity and prevalence of the disease conditions, and possible lower thresholds used by
physicians for hospitalization for the elderly for these conditions. Analysis of the MQMS
data should enable further investigation of these findings, for the period 1992 to 2001. In
particular, a subset of measures, including pneumonia and congestive heart failure, are in
both AHRQ’s PQIs and the work by Kozak, Hall, and Owings, although the precise
definitions at the 1CD-9 level may differ.

2. CMS DATA SOURCES

Four sources of data are used to construct the unadjusted rates, and the age/sex
adjusted rates for each of the PQIs.

5) The 1992-2001 MQMS MedPAR claims files prepared by RTI. These
intermediate files are produced in the process of making M2/M3 tables.

6) The 1992-2001 Cross-Reference files for beneficiaries with a MedPAR claims in
the respective year. These files have the listings of all Medicare beneficiary
identification numbers (historical IDs) under which the beneficiary has been
entitled to receive Medicare benefits. These files allow one to link across
multiple identification numbers and establishes a unique number for each
Medicare beneficiary.

7) The 1992-2001 MQMS Base Analytic Denominator File with the identification
of Medicare beneficiaries who are included in the MQMS. It also provides
beneficiary-level demographic and eligibility and enrollment information for
analysis by subgroups of interest.
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8) The 1992-2001 MQMS M1-3 Age and Age/Sex Count file provides the number
of Medicare FFS Part A Enrollees on July 1 included in the MQMS, in total, and
by subgroups of interest. These counts are used to age/sex adjust MQMS
outcomes measures.

3. INCLUSION CRITERIA

The MedPAR discharge records are included in each of the PQI cohorts if they meet all
of the following criteria:

Discharge is a short-stay acute care hospital claim
Discharge record is not a duplicate entry in the MedPAR file

Discharge record in the MedPAR file meets the requirements for the PQI
denominator count as coded in AHRQ’s PQI software

Beneficiary belongs to the MQMS M13/M14 Base Analytic Denominator File.

4, EXCLUSION CRITERIA

Claimants are excluded from the PQI cohorts if they meet any of the following
exclusion criteria:

Claimants residing outside of the United States, except claimants residing in
Puerto Rico, Guam, and the Virgin Islands.

Claimants with invalid values for date of birth, state code, sex, race, and
Medicare status code.

5. DEFINITION OF KEY VARIABLES

Given below are definitions of key variables, in alphabetical order, that are used to
report stratified PQI rates.

Age Group: The following nine age groupings are used in formatting age and in
conducting age/sex adjustments to rates:

1=0-54

2 =55-64
3 =65-69
4 =70-74
5=75-79
6 =80-84
7 =85-89
8 =90-94

9 =95+
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Census Region:Beneficiary Census Region of residence as of March 31% of the
year following the reference year. Note that the Denominator File is created in
April for the previous calendar year. The March update of the EDB is used to
populate the fields for the previous year’s Denominator File.

0 = Puerto Rico and Virgin Islands

1 = Northeast

2 = Midwest
3 = South
4 = West

Dual Flag: A dichotomous variable that identifies beneficiaries that are dually
enrolled in Medicare and Medicaid at least one month during the calendar year,
defined as the member being enrolled in Medicare Part A and with Medicaid
buy-in at least one month during the calendar year.

1 = Medicare and Medicaid dual enrollment

0 = Not enrolled in Medicaid

Medicare Status: Original reason for Medicare eligibility
1 = Aged without ESRD
2 = Aged with ESRD
3 = Disabled without ESRD
4 = Disabled with ESRD
5= ESRD only

Race: Race of Beneficiary
1 = White
2 = African American
3 = Other (Asian, Hispanic, North American Native, Other)
0 = Unknown

Sex: Gender of Beneficiary
1= Male
2 = Female
If sex is unknown, PQI software excludes the discharge from the output file.

State: Beneficiary state of residence as of March 31% of the year following the
reference year. Note that the Denominator File is created in April for the
previous calendar year. The March update of the EDB is used to populate the
fields for the previous year's Denominator File. Residents of Guam will be
reported with residents of Hawaii.
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Urban/Rural: A dichotomous variable defining beneficiary county of residence
as an urban or rural location. All counties residing within a Metropolitan
Statistical Area (MSA) are designated as urban areas.

1 = Urban Area

0 = Rural Area
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PQI (1)

Job:
PROC:
N
Job 1: PQA1B1 Job 2: PQMRGB1 Job 3: PQSUMB1 Job 4: PQA2B1
PQSASAL PQMRGDNM PQMA4DNM > PQSASA2 [—>{ Job 5: PQCOMBN PnguBbSGéRV Job 7: PQADJUST|

1

MEDPARXxXx File FINDRXxx File

created in created in
SYSM2P3A(B) SYSM200
from Job from Job

M2PREXxx M2PRODxx

DENOMB File
created in
program
YxxM1002
from Job
M1PRODXxx

— CONTROL

L  PoFMTS

—
Note: The arrows connecting the Job* boxes represent a sequential flow, while the arrows connecting
the Program boxes represent the sharing of input and output data.

Note: xx=92-01, representing years 1992 through 2001.
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1. PRODUCTION JCL: <<intentionally blank>>

1.1 Catalogued Procedure: TRAO. @/5Q0000. PQ ( PQALB1)

Input Files: TRAO. @/8QD000. SAS. PSI DAT. MEDPARX X
TRAO. @/5Q0000. PQ ( CONTRCL)

TRAO. @/B8Q0000. PQ ( POFMTS)
Output Files: TRAO. @/8Q0000. SAS. PQSASAL. MEDPARXX

Purpose: A catalogued procedure that calls the SAS program PQSASAL.

1.1.1 Called Program: TRAO. @/5Q0000. PQ ( PQSASA1)
Purpose: Add PQI indicators to the discharge records.

Program Steps:

Step 1: We start with the SAS data files that have been constructed from MedPAR data to
generate the M2 and M3 tables. These files contain all eligible hospital discharges for
Medicare beneficiaries eligible for inclusion in MQMS. The names of the data files follow
the naming convention: D#MSQ. @/BQD000. SAS. MPRE3. MEDPARXX. The last two
digits of the file names reflect the year of the MedPAR data. The internal SAS dataset names
are the same as the last node of the file names. For year 2000, for example, the SAS dataset
name is MEDPAROO.

AHRQ'’s PQI software is written to process hospital administrative discharge data.
Since the formats of hospital discharge data and Medicare claims are somewhat different, we
construct or recode variables in the MedPAR data files to meet the variable coding
conventions required by the PQI software. The specifications for these newly constructed
and recoded variables are described in Appendix F.

Step 22 Run AHRQ's PQI SAS program PQSASAL on the input files constructed in step (1)
to add PQIs to the individual discharge records for each year of data. This program uses 16
binary PQI variables TAPQL- TAPQL6 to flag the discharge level records with the PQIs of
interest. Note: we calculate PQI indicators for all 16 AHRQ PQIs for completeness, but we
only include the 13 listed above in our analysis and report, for the reasons already given.
These variables are initialized with value of zero and subsequently assigned a value of one, if
the discharge record qualifies to be in the numerator count of a particular PQI. If the
discharge record is not applicable for the denominator count of a particular PQI (specifically
for appendicitis), the PQI variable is set to missing. The name of this output file with PQI
indicator variables is PQAL.
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2. PRODUCTION JCL: <<intentionally blank>>

2.1 Catalogued Procedure: TRAO. @V5Q0000. PQ ( PQVRGBL)

Input Files: D#MVBQ. @/BQD000. SAS. MXREF. FI NDxx
TRAO. @/B5Q0000. SAS. PQSASAL. MEDPARXX
D#MBQ. @/BQD000. SAS. YxxMLO02. DENOVBXX

Output Files: TRAO. @/8Q0000. SAS. PQVRGDNM MEDPARX X

Purpose: A catalogued procedure that calls the SAS program PQVRGDNM

2.1.1 Called Program: TRAO. @v5Q0000. PQ ( PQVRGDNM

Purpose: Merge discharge records with PQI indicators to the Base Analytic
Denominator File in order to restrict the discharge records to the MQMS population, and to
add analysis variables from the Denominator File to the discharge records.

Program Steps:

Step 1. We run this step to add some analysis variables to the PQAL output file from the
Medicare Denominator file, and to restrict the discharge records to the MQMS population.
We use the following Denominator files to merge the discharge records of the respective
years: DEVMSQ @/BQO000. SAS. YxxMLO02. DENOVBxX. The second and third digit
of the fourth node, and the last two digits of the last node, reflect the year of the
Denominator File. The internal SAS dataset names are the same as the last node of the
Denominator file names. For year 2000, for example, the SAS dataset name is DENOVBOO.

Step 2: Since beneficiary 1D number could change over time, the merge process makes
use of the cross-reference file that contains a master Medicare ID (HI CNO), and a cross-
reference ID (XREF). If a person uses more than one Medicare ID, the cross-reference file
will have multiple records for that person with the same HI CNO but different XREF — one
for each Medicare ID. We use the following cross-reference files (that have already been
created in M2 processing): DENMSQ. @/B5Q0000. SAS. M XREF. FI NDRxx. The last two
digits of the file name reflect the year of the MedPAR file for which the cross-reference file
is created. The internal SAS dataset names are the same as the last nodes. So for 2000, the
SAS dataset name is FI NDROO.

Step 3: The merge process starts by merging the Base Analytic Denominator File with the
cross-reference file (by XREF). This step keeps the Denominator records with relevant
variables that match with the cross-reference file. At this point, some Denominator records
have duplicate entries for the individuals who used different ID numbers over time. This file
is then sorted by HI CNOwith a NODUPKEY option to remove duplicate records. The next
step merges the denominator records with unique HI CNO to the original cross-reference file
(by HI CNO). This step adds the denominator records for all records for a unique HI CNO
that have matching denominator records. This file is then merged with the output files
created in step (2).
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3. PRODUCTION JCL: <<intentionally blank >>

3.1 Catalogued Procedure: TRAO. @V5Q0000. PQ ( PQSUMBL)

Input Files: DEMSQ @/BQD000. SAS. YxxMLO02. DENQOVBX X
Output Files: TRAO. @/5QV000. SAS. PQWMDNM MEDPARX X

Purpose: A catalogued procedure that calls the SAS program PQV4DNM

3.1.1 Called Program: TRAO. @/5Q0000. PQ ( PQvADNM

Purpose: Create summary variables of population counts used as denominators for the
PQI measures.

Program Steps:

Step 1. We use a modified version of the AHRQ’s PQSASA2 program to summarize the
PQIs (create rates) into various strata for each year of discharge data. The input files for
this data processing step are the PQAL file modified in step 3 (source of the PQI numerator)
and a text file containing counts of the number of Medicare FFS beneficiaries according to
stratification characteristics (source of PQI denominators, with exception of perforated
appendix and low birth-weight). This text file is a modified version of the Q CTYyy. TXT
file available from AHRQ, replacing existing Census population counts with Medicare FFS
beneficiary counts to be derived from the Medicare Denominator file. The summary
statistics include the sum of the numerators, sum of the denominators, and the observed
rates for each of the PQIs. The summarization is performed based on all possible
stratification using the following analysis variables:

Age groups

Gender

Race

Medicaid Buy-in

Reason for Medicare Eligibility
Urban/Rural Status

Census Region

State

Appendix G shows all possible stratification with the variable _ TYPE__ showing all 256
types of interactions with the summary statistics. The variables TAPQ01- TAPQS06 sums
the numerators, PAPQS01- PAPQL6 sums the denominators, and OQAPQO1- QAPQL6
computes the observed rates for the 16 PQlIs.

According to Appendix G, the observed rates for overall US is obtained by selecting
summary records of _TYPE__ =0. Similarly, age-specific summary statistics are obtained by
selecting records with _TYPE =128, and sex-specific summary data is obtained by
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selecting observations with _TYPE =64. Likewise, to get the observation with the
interactions of all eight stratifying variables, we select records with _ TYPE =255.
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4. PRODUCTION JCL: <<intentionally blank>>

4.1 Catalogued Procedure: TRAO. @/5Q0000. PQ ( PQA2B1)

Input Files: TRAO. @/BQD000. SAS. PQVRGDNM MEDPARX X
TRAO. @/BQD000. SAS. PQVEDNM MEDPARX X
Output Files: TRAO. @/BQD000. SAS. PQSASA2. MEDPARXX

Purpose: A catalogued procedure that calls the SAS program PQSASAZ2.

4.1.1 Called Program: TRAO. @/5Q0000. PQ ( PQSASA2)

Purpose: Create a yearly summary PQI database.

Program Steps:

Step 1. This step creates a combined database of the yearly summary data. Essentially, it is a
step to merge all the yearly summary files into one combined file. The summary variables are
renamed in the merge process by adding a two-digit suffix. So, TPPQ01, PPPQ01 and
OPPQO1 for 1992 will be renamed to TPPQD192, PPPQ)192, and OPPQ0192,
respectively. The process uses the same “by” variables to merge the yearly summary files as
the “class” variables used to generate the summary statistics. As a result, the combined file
maintains the referential integrity of various stratifications across the years.
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5. PRODUCTION JCL: <<intentionally blank>>

5.1 Catalogued Procedure: <<intentionally blank>>

Input Files: TRAO. @/8Q0000. SAS. PQSASA2. MEDPARX X
Output Files: TRAO. @/B5Q0000. SAS. PQCOVBN. SUMP201

Purpose: A catalogued procedure that calls the SAS program PQCOVBN

5.1.1 Called Program: TRAO. @/5Q0000. PQ ( PQCOVBN)

Purpose: Merge all of the yearly summary files to create a combined database of the
yearly summary statistics.

Program Steps:

Step 1
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6. PRODUCTION JCL: <<intentionally blank>>

6.1 Catalogued Procedure: <<intentionally blank>>
Input Files: TRAO. @/5QD000. SAS. PQCOVBN. SUMB201

Purpose: A catalogued procedure that calls the SAS program PQOBSERV.

6.1.1 Called Program: TRAO. @v5Q0000. PQ ( PQOBSERV)

Purpose: Produce observed rates of PQI summary measures.
Program Steps:

Step 1. For each PQI, we generate tables of observed rates using the combined database of
summary PQI statistics in step (6). To generate the observed rates, we select observations
with the following values of the _ TYPE_ variable:

_TYPE_ Strata

0 None (overall US)
1 Medicaid Buy-in

2 Medicare Eligibility
4 Race

8 Urban/Rural

16 State

32 Census Region
64 Sex

128 Age groups

Step 2: A PROC PRI NT of these records in the combined summary database with the above
__TYPE_ produces the following table of observed rates:
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TABLE 1

OBSERVED RATES OF PSIn BY ENROLLEE CHARACTERISTICS

1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

All Beneficiaries

Gender

Male

Female

Age Group

0-54

55-64

65-69

70-74

75-79

80-84

85-89

90-94

95+

Race

White

Black

Other

Unknown

Medicaid buy-in

Yes
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1992 | 1993 | 1994 | 1995 [ 1996 | 1997 | 1998 | 1999 | 2000 | 2001
No
Reason for
Medicare
Eligibility
Aged without ESRD

Aged with ESRD

Disabled without ESRD

Disabled with ESRD

ESRD only

Urban/Rural

Rural

Urban

Census Region:

Northeast

Midwest

South

West

Alabama:

Alaska

Wyoming
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7. PRODUCTION JCL: <<intentionally blank>>

7.1 Catalogued Procedure: <<intentionally blank>>
Input Files: TRAO. @/5Q0000. SAS. PQCOVBN. SUMD201

Purpose: A catalogued procedure that calls the SAS program PQADJ UST.

7.1.1 Called Program: TRAO. @v5Q0000. PQ ( PQADJUST)

Purpose: Produce adjusted rates of PQI summary measures.
Program Steps:

Step 1: We use the method of direct standardization to adjust the observed rates. Except for
state-specific PQI rates, we use 18 age-sex cells using FFS population as of July 1999. To do
this adjustment, we create a small file of population ratios (cell to overall) for the 18 age-sex
cells. We then merge this file with the combined summary file (by age and sex) and compute
the weighted (by population ratio) rates. We also create a two-cell and a nine-cell population
file for sex-adjusting the age groups, and age-adjusting the sex groups, respectively. These
files are merged with the respective summary files to compute the weighted rates for these
two groups. We select the subsets of data from the combined database using the following
values of the _TYPE_ variable:

_TYPE_ Strata

192 Age-sex-adjusted rates for overall US

192 Sex-adjusted rates by age groups

192 Age-adjusted rates by gender

196 Age-sex-adjusted rates by race

200 Age-sex-adjusted rates by urban/rural

208 Age-sex-adjusted rates by states

224 Age-sex-adjusted rates by census region

194 Age-sex-adjusted rates by Medicare eligibility
193 Age-sex-adjusted rates by Medicaid buy-in status
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Step 2: We sort these subsets by primary strata (e.g. race), and age and sex. The adjusted rates
are obtained by summing weighted rates by the primary strata (e.g. race). When there exists
no primary strata (e.g. overall us), the subsets are sorted by age and sex, and the adjusted
rates are obtained by summing the weighted rates. We age-adjust the observed rates for sex
groups, and sex-adjust the observed rates for age groups. To sex-adjust by age group, we
sum the weighted rates by age groups. Similarly, to age-adjust the sex, we sum the weighted
rates by sex.

Step 3: State-specific adjustment uses eight age-sex cells, instead of 18 age-sex cells. So, the
observed rates are recomputed for the revised age-sex groups using the numerator and
denominator counts in the combined summary database. After computing the revised
observed rates for the state-specific strata, the same method of age-sex adjustment is
performed as in 18 age-sex cells above. A hypothetical example with 8 age-sex cells follows:

Age Sex Category Observed Proportion of Adjusted Rate
Category Rate FFS Beneficiaries
in 1999
(OPPS0X)
<65 Male .000000 0.08747 0
<65 Female .009259 0.0666 0.000617
65-74 Male .004115 0.19764 0.000813
65-74 Female .045455 0.23849 0.010841
75-84 Male .007026 0.11677 0.00082
75-84 Female .066667 0.18292 0.012195
>=85 Male .041667 0.03049 0.00127
>=85 Female .029412 0.07962 0.002342
Total 0.203601 1.00 0.028898

Step 4: A PROC PRI NT of the records with the adjusted rates for each PQI produces the
following table:
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TABLE 2
ADJUSTED RATES OF PQIn BY ENROLLEE CHARACTERISTICS

1992 [ 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

All Beneficiaries

Gender

Male

Female

Age Group

0-54

55-64

65-69

70-74

75-79

80-84

85-89

90-94

95+

Race

White

Black

Other

Unknown

Medicaid
buy-in

Yes
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1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

No

Reason for
Medicare
Eligibility

Aged without
ESRD

Aged with ESRD

Disabled without
ESRD

Disabled with
ESRD

ESRD only

Urban/Rural

Rural

Urban

Census Region:

Northeast

Midwest

South

West

Alabama:

Alaska

Wyoming
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CHAPTER VI
METHODS, FLOWCHARTS, AND
SPECIFICATIONS FOR

HIGH-RISK SURGERIES
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PART I: METHODS
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1. DESCRIPTION OF THE MEASURE

For the High-Risk Surgeries measure, we present mortality and readmission rates for
nine selected medical procedures: Abdominal Aortic Aneurysm Repair, Coronary Artery
Bypass Graft, Carotid Endarterectomy, Esophagectomy, Lower Extremity Bypass,
Pancreatectomy, Pneumonectomy, Atrial Valve Replacement, and Mitral Valve Replacement.
In addition, we pull data for 5 other procedures for possible use in later processing.’

The outcomes help us to track the quality of surgical care provided to Medicare
patients. Outcomes of the nine procedures may be sensitive to the frequency with which a
hospital performs them. Therefore, in addition to reporting mortality and readmissions for
each procedure, stratified by state and beneficiary characteristics, we will measure hospital
volume for each procedure and we will report outcomes stratified by volume for
Esophagectomy, Pancreatectomy and Pneumonectomy.

2. CMS DATA SOURCES

Four sources of data are used to construct the output for the High-Risk Surgeries
measure:

1) The 1992-2001 MQMS MedPAR claims files prepared by RTI. These
intermediate files are produced in the process of making M2/M3 tables.

2) The 1992-2001 Cross-Reference files for beneficiaries with a MedPAR claims in
the respective year. These files have the listings of all Medicare beneficiary
identification numbers (historical 1Ds) under which the beneficiary has been
entitled to receive Medicare benefits. These files allow us to link data across
multiple identification numbers, and establish a unique number for each
Medicare beneficiary.

3) The 1992-2001 MQMS Base Analytic Denominator File with the identification
of Medicare beneficiaries who are included in the MQMS. It also provides
beneficiary-level demographic and eligibility and enrollment information for
analysis by subgroups of interest.

4) The 1992-2001 MQMS M1-3 Age and Age/Sex Count file provides the number
of Medicare FFS Part A Enrollees on July 1 included in the MQMS, in total,
and by subgroups of interest. These counts are used to age/sex adjust MQMS
outcomes measures.

® These additional surgical procedures are: Lobectomy, Cystectomy, Nephrectomy,
Colectomy, and Gastrectomy. These procedures are included in the SAS code for
identifying surgical procedures.
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3. INCLUSION CRITERIA

The MedPAR discharge records are included in the High-Risk Surgeries measure if they
meet all of the following criteria:

Discharge is a short-stay acute care hospital claim
Discharge record is not a duplicate entry in the MedPAR file

Discharge record in the MedPAR file meets the requirements for the High-Risk
Surgeries denominator count.

The beneficiary belongs to the MQMS M13/M14 Base Analytic Denominator
File.

4. EXCLUSION CRITERIA

Claimants are excluded from the High-Risk Surgeries measure if they meet any of the
following exclusion criteria:

Claimants residing outside of the United States, except claimants residing in
Puerto Rico, Guam, and the Virgin Islands.

Claimants with invalid values for date of birth, state code, sex, race, and
Medicare status code.

5. DEFINITION OF KEY VARIABLES

Given below are definitions of key variables, in alphabetical order, that are used to
report stratified High-Risk Surgeries rates.

Age Group: The following nine age groupings are used in formatting age and in
conducting age/sex adjustments to rates:

1=054

2 =55-64
3 =65-69
4 =70-74
5=175-79
6 =80-84
7 =85-89
8 =90-94
9 =095+

Census Region:Beneficiary Census Region of residence as of March 31% of the
year following the reference year. Note that the Denominator File is created in
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April for the previous calendar year. The March update of the EDB is used to
populate the fields for the previous year’s Denominator File.

0 = Puerto Rico and Virgin Islands

1 = Northeast

2 = Midwest
3 = South
4 = West

Dual Flag: A dichotomous variable that identifies beneficiaries that are dually
enrolled in Medicare and Medicaid at least one month during the calendar year,
defined as the member being enrolled in Medicare Part A and with Medicaid
buy-in at least one month during the calendar year.

1 = Medicare and Medicaid dual enrollment

0 = Not enrolled in Medicaid

Medicare Status: Original reason for Medicare eligibility
1 = Aged without ESRD
2 = Aged with ESRD
3 = Disabled without ESRD
4 = Disabled with ESRD
5= ESRD only

Race: Race of Beneficiary
1 = White
2 = African American
3 = Other (Asian, Hispanic, North American Native, Other)
0 = Unknown

Sex: Gender of Beneficiary
1= Male
2 = Female
If sex is unknown, PQI software excludes the discharge from the output file.

State: Beneficiary state of residence as of March 31% of the year following the
reference year. Note that the Denominator File is created in April for the
previous calendar year. The March update of the EDB is used to populate the
fields for the previous year's Denominator File. Residents of Guam will be
reported with residents of Hawaii.

Urban/Rural: A dichotomous variable defining beneficiary county of residence
as an urban or rural location. All counties residing within a Metropolitan
Statistical Area (MSA) are designated as urban areas.

1 = Urban Area

0 = Rural Area
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PART Il: FLOWCHARTS
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HRS (1)

MSQ#xxH10 MSQ#xxH20 MSQ#xXYH22 MSQi#xxH24 MSQ#YH30 MSQHxxH34 »  MSQHxxHA0

MSQ#xxH44 MSQ#xxH46 M MsQixxH48 HRSAG1 HRSAG1Y5 BENESUM »  BENESUMS
y

HRSAG2 HRSAG2Y5
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HRS (2)

Job: MSQ#YH30

Job: MSQ#xxH34
PROC:MSQxxH34D

Job: MSQ#xxH10

PROC: MSQxxH10D

Job: MSQ#xxH20
PROC: MSQxxH20D

Job: MSQ#YH22
PROC:<<none>>

o| Job: MSQ#xxH24
PROC:MSQxxH24D

PROC:MSQYH30D

M4OTHER File
created in

program
YxxM4001 from
Job M4PRODXxx

M4FLAGS
File created in
program
YxxM4001
from Job
M4PRODXxx

Note: The arrows connecting the Job* boxes represent a sequential flow, while the arrows connecting

the Program boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.

N A,
SAS Program: SAS Program: o SAS Program: SAS Program: o SAS Program: SAS Program:
MSQYH102 MSQYH202 <<none>> MSQYH204 MSQYH302 MSQYH304
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Job: MSQ#xxH40

PROC: MSQxxH40D

o| Job: MSQ#xxH44

Job: MSQ#xxH46

PROC:MSQxxH44D

PROC:MSQxxH46D

Job: MSQ#xxH48

PROC:MSQxxH48D

HRS (3)

SAS Program: SAS Program: SAS Program: SAS Program:
—_— MSQYH402 MSQYH404 P MSQYH406 P MSQYH408
MSQBH404 MSQBH406
Y
M4OTHER File
createdin
M2XREF File program

YxxM4001 from
Job M4PRODxx

M4FLAGS
File created in
program
YxxM4001
from Job
M4PRODxx

Note: The arrows connecting the Job* boxes represent a sequential flow, while the arrows connecting
the Program boxes represent the sharing of input and output data.
Note: xx=92-01, representing years 1992 through 2001.
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Job: HRSAG2
PROC: <<none>>

Job: HRSAG2Y5
PROC:<<none>>

Job: HRSAG1 Job: HRSAG1Y5 Job: BENESUM Job: BENESUM5
PROC: <<none>> PROC:<<none>> PROC:<<none>> PROC:<<none>>
y
SAS Program: SAS Program: SAS Program: SAS Program:
<<none>> <<none>> <<none>> <<none>>

OCxxPX from
MSQYH102

I

MI$SBENE from|
M1PROD

Note: xx=92-01, representing years 1992 through 2001.

Note: The arrows connecting the Job* boxes represent a sequential flow, while the arrows connecting
the Program boxes represent the sharing of input and output data.

SAS Program:
<<none>>

SAS Program:
<<none>>

I

OC7Yxxfrom
MSQYH500
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PART I1l: DATA PROCESSING
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1. PRODUCTION JCL: D¥MSQ @/BQ01. JCLTEST( MSQi#y H10)

1.1 Catalogued Procedure: D#NMSQ. @/5Q01. PROCLI B( MSQyH10D)

Input Files: DEMSQ. @/BQD000. SAS. YxxMixx1l. MAFLAGS
DEMSQ. @/BQD000. SAS. YxxMaxx1. MVAOTHER
Output Files: DEMSQ. @VBQO1. MSQYH102. OCxxPXR

D#MBQ. @/BQ01. MBQYH102. VLxXPX

Purpose: A catalogued procedure that calls the SAS program MSQYH102.

1.1.1 Called Program: D#M5Q @/BQ01. PGVLI B( MSQYH102)

Purpose: ldentify selected high-risk surgical procedures.
Program Steps:

Step 1: Read in discharge-level data and identify procedures from diagnosis and procedure
codes. Use procedure and diagnosis codes from the discharge records to identify analysis
cohorts based on surgical procedures. We evaluate all procedure and diagnosis codes in
each discharge record. Code identifying the procedures and outputting a dataset for
analysis of outcomes and hospital volumes is taken from Birkmeyer et al., Hospital Volume
and Surgical Mortality in the United States, New England Journal of Medicine, 2002; 346:
1128-1137. The minor changes made to the code are: 1) Diagnostic and procedural variable
names are changed to match input datasets; 2) We read ten diagnosis codes instead of nine;
3) We commented out the output statement to produce only one outcome file and one
volume file each year in order to optimize the program efficiency, 4) We changed the order
of the procedures.

Step 2: From each year, output 14 variables for measuring outcomes, one for each procedure.
Combining similar procedures, also output 12 variables for measuring volumes. We output
records of all hospital stays during which at least one procedure was performed. The
logic for identifying procedures differs, depending on whether the record is intended for
the outcomes or volume analysis. The 14 procedures are:

1) Abdominal aortic aneurysm repair
2) Coronary artery bypass graft
3) Carotid endarterectomy

4) Esophagectomy

5) Lower extremity bypass

6) Pancreatectomy

7) Aortic valve replacement

8) Mitral valve replacement

9) Pneumonectomy

10) Lobectomy

11) Colectomy
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12) Cystectomy
13) Gastrectomy
14) Nephrectomy

Step 3: In each year’s processing, two datasets containing discharges are outputted — one for
volume analysis and one for outcomes analysis.
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2. PRODUCTION JCL: D#MSQ @/BQ01. JCLTEST( MSQity H20)

2.1 Catalogued Procedure: D#EMSQ. @/BQ01. PROCLI B( MSQyH20D)

Input Files: DEMSQ @/BQD1. MSQYH102. VLxxPX
Output Files: DiHVBQ @/BQ01. MSQYH202. PVLXXALL

Purpose: A catalogued procedure that calls the SAS program MSQYH202.

2.1.1 Called Program: D#MSQ @/B5Q01. PGWLI B( MSQYH202)

Purpose: For each of the 12 procedures, we calculate the number of procedures
performed in each year in each hospital in the US.

Program Steps:

Step 1: Use a PROC SUMVARY to alculate the number of procedures performed in each
year at each hospital in the US, using the datasets created for volume analysis. Hospitals are
identified by PRVI D. The result is a file containing hospital volumes, v(t), for each
procedure and year.
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3. PRODUCTION JCL: <<intentionally blank>>

3.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DANVBQ. @vBQO1. MSQYH202. PVLxXALL
Output Files: DAMSQ. @vBQO1. MBQYH202. QNTx X VEA

Purpose: A catalogued procedure that calls the SAS program MSQ#YH22.

3.1.1 Called Program: D#MSQ @/BQ01. JCLTEST( MSQ#YH22)

Purpose: Combine three years of observations for each hospital and calculate three year
moving averages of hospital volumes.

Program Steps:

Step 1: Beginning with the year 1994, combine the current year file with files from the
previous two years, linking the files by PROVI D.

Step 2: Calculate the average over three-year periods, V(t)=(v(t-2)+v(t-1)+v(t))/3, for each
year from t=1994 to t=2001. This program is written using macro language, so that it is easy
to vary the number of years in the average.
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4. PRODUCTION JCL: D#MBQ @/BQ01. JCLTEST( MSQity H24)

4.1 Catalogued Procedure: DEMSQ @vSQ01. PROCLI B( MSQy H24D)

Input Files: DEVBQ. @BQO1. MSQYH202. QNTxx MEA
Output Files: DEMSQ @/BQO1. MSQYH204. QVXxXALL
D#MSQ @/B5Q01. MSQYH204. QWKxXALL

Purpose: A catalogued procedure that calls the SAS program MSQYH204.

4.1.1 Called Program: D#MSQ. @/5Q01. PGVLI B( MSQYH204)

Purpose: Output datasets containing the number of procedures and procedure
quintiles. Present the range and mean number of procedures for each year, procedure and
quintile.

Program Steps:

Step 1: Estimate the quintiles of the distribution of procedure volumes V(t) for t from 1994
to 2001, weighting each hospital’s observation by V(t). Calculate the maximum, minimum,
and mean V(t) for each quintile. The maximum and mean for each quintile are reported in
TAB2MallPpx and TAB5MallPpx (the template for which can be found in Appendix H).
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5. PRODUCTION JCL: D¥MSQ @/BQ01. JCLTEST( MSQ#YH30)

5.1 Catalogued Procedure: D#MSQ. @/5Q01. PROCLI B( MSQYH30D)

Input Files: DEMSQ @/BQD1. MSQYH204. QVxxALL
Output Files: DEMSQ. @vBQD1. MBQYH302. ONTXXALL

Purpose: A catalogued procedure that calls the SAS program MSQYH302.

5.1.1 Called Program: D#MSQ @/BQ01. PGVLI B( MSQYH302)

Purpose: Combine the 12 datasets that contain information on quintiles into one
dataset.

Program Steps:
Step 1. Merge the 12 quintile files into one file for each year using the macro MERGE.

Step 2: Execute a PROC PRI NT for quality assurance.
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6. PRODUCTION JCL: D#MSQ @/BQ01. JCLTEST( MSQity H34)

6.1 Catalogued Procedure: D#VSQ. @/B5Q01. PROCLI B( MSQy H34D)

Input Files: DEMSQ @/BQD1. MSQYH102. OCxxPXR
DEMSQ @vBQO1. MBQYH302. QNTxxALL
DVESQ @/BQO1. MSQYH302. QNTxx+1ALL

Output Files: DANVBQ. @vBQD1. MSQYH304. OC2xxALL

Purpose: A catalogued procedure that calls the SAS program MSQYH302.

6.1.1 Called Program: D#MSQ @/BQ01. PGVLI B( M5QyH304)

Purpose: Merge the outcomes and quintile files, by year.
Program Steps:
Step 1: Merge each year’s the outcomes and quintile files by PRVI D.

Step 2: Execute a PROC PRI NT for quality assurance.



164

7. PRODUCTION JCL: D¥MSQ @BQ01. JCLTEST( MSQ¥y H40)

7.1 Catalogued Procedure: D#MSQ. @/5Q01. PROCLI B( MSQyH40D)

Input Files: D#NVBQ. @/BQD000. SAS. M2 XREF. FI NDRx X
Di#VSQ @/BQ01. MSQYH304. OC2xxALL
Output Files: DEMSQ @/BQO1. MSQYH402. OC3Yxx

DHMSQ @BQ01. MSQYH402. XRFxXALL

Purpose: A catalogued procedure that calls the SAS program MSQYH402.

7.1.1 Called Program: D#MSQ @/BQ01. PGVLI B( MSQYH402)

Purpose: ldentify each member’s admission and discharge index record.
Program Steps:

Step 1: Sort each outcome file by HI CNQ ADVDATE, and DCHDATE
Step 2: We then implement the following rules:

If 2 records for the same HI CNO overlap, defined as the second record’s
ADNVDATE s less than or equal to the first record’s DCHDATE plus 1 day, then
we must keep the first record only, but modify that first ecord to have the
discharge date value of the second, overlapping, record. This first, modified,
record is the index admission/discharge record.

If 2 records for the same HI CNO occur but do not overlap, keep only the first
record. This first record is the index admission/discharge record.

Step 3: Retain the actual date that the procedure was performed, called the index procedure
date. If this date is not readily discernable, set it as equal to the index admission date. Store it
on the line of the index admission/discharge record.

Step 4: Produce new finder files containing the master HI CNOand YyyHI CNO for each
year.

Sep 5: The output is an outcome dataset for a given year with an index record for each
HICNO and procedure. Members with multiple procedures will have multiple index
records, one for each procedure.
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8. PRODUCTION JCL: D#MSQ @/BQ01. JCLTEST( MSQity HA4)

8.1 Catalogued Procedure: D#VSQ. @/B5Q01. PROCLI B( MSQy H44D)

Input Files: DEMSQ. @vBQO1. MBQYH402. XRFXXALL
DEVMSQ. @VBQD000. SAS. YxxMLOO1. DENOVAX X
DEVMSQ @VBQO1. MSQYH402. OC3YxX

Output Files: DANVBQ. @VvBQ01. MSQYHA04. OCAYX X

Purpose: A catalogued procedure that calls the SAS program MSQYH404.

8.1.1 Called Program: DEMSQ. @VSQO1. PGWLI B( MSQYH404)
D#MBQ @/B5Q01. PGWLI B( MSQBH404)

Purpose: Calculate the HMO entry date.
Program Steps:
Step 1. Use the finder file to cross-match HI CNGs in the files produced in 6.1.

Step 2: Extract the date of enrollment for those members who enrolled in Medicare+choice
from the current and following year's Denominator files.

Step 3: Select the first enrollment date as the HMO date.
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9. PRODUCTION JCL: D¥MBQ @/BQ01. JCLTEST( MSQ#y H46)

9.1 Catalogued Procedure: D#VSQ. @/B5Q01. PROCLI B( MSQy HA6D)

Input Files: DEMSQ. @vBQO1. MBQYH402. XRFXXALL
DEMSQ @/BQD000. SAS. YxxMA001. MAFLAGS
DEVSQ @/BQO000. SAS. Yxx+1MA001. MAFLAGS

DEMBQ. @BQO000. SAS. YxxM4001. VAOTHER
DEMBQ. @vBQO000. SAS. Yxx+1MA001. VAOTHER

D#MSQ. @VvBQD1. MSQYH404. OCAYx X
Output Files: DEMSQ @/BQO1. MSQYH406. OC5YxX X

Purpose: A catalogued procedure that calls the SAS program MSQYH406.

9.1.1 Called Program: DEMSQ. @BQO1. PGWLI B( MSQYH406)
D#MSQ @/5Q01. PGWVLI B( MSQBH406)

Purpose: Calculate readmission date and index death variables.
Program Steps:
Step 1. Use the finder file to cross-match HI CNGs in the files produced in 7.1.

Step 2: Extract the date of death and calculate the readmission date for members.
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10. PRODUCTION JCL: D¢MSQ @BQ01. JCLTEST( MSQi#yH48)

10.1 Catalogued Procedure: D#MSQ. @vS5Q01. PROCLI B( MSQyH48D)

Input Files: DEMSQ. @vBQO1. MBQYH402. XRFXXALL
D#NVSQ @/BQD000. SAS. YxxMA001. MAFLAGS
DEMBQ. @/BQV000. SAS. Yxx+1MA001. VMFLAGS
D#VSQ @/BQO000. SAS. YxxwMa001. MAOTHER
D#VSQ @/BQD0000. SAS. Yxx+1MA001. MAOTHER
D#MSQ. @VvBQD1. MSQYH404. OCAYx X

Output Files: DEMSQ @/BQO1. MSQYH406. OC5YxX X

Purpose: A catalogued procedure that calls the SAS program MSQYH408.

10.1.1 Called Program: DEMSQ @/B5Q01. PGVLI B( MSQYH408)

Purpose: Calculate time to event indicators, defined as:

t(R,d): Time from date of index discharge to readmission for a given procedure:
This calculation is measured per procedure as the earliest admission date later
than the index discharge date (i.e., the latest readmission date) minus that index
discharge date. This calculation is partnered with the censoring time for
readmission, measured as the earliest of the following: Date of death, end of the
follow-up period, and entry into Medicare+Choice.

t(M,a): Time from date of index admission to date of death for a given
procedure: This calculation is measured per procedure as the date of death
minus the index admission date. This calculation is partnered with the
censoring time for death, measured as the date of index admission to the end of
the follow-up period.

t(M,p): Time from index procedure date to date of death: This calculation is
measured as the date of death minus the date that the procedure was performed
(also called the index procedure date). If the date of death occurs on or before
the index discharge date, we will use the information to define inpatient
mortality by setting the calculation value to 0. This calculation is partnered with
the censoring time measured as the date of the end of the follow-up period
minus the index procedure date.

Program Steps:

Step 1: Recode the index procedure date -- If the index procedure date is later than the index
discharge date or earlier than the index admission date, then set the index procedure date
equal to the index admission date.
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Step 2: Create the index readmission date variable -- the earliest admission date later than the
index discharge date (i.e., the latest readmission date)

Step 3: Create the t(R,d) calculation -- measured per procedure as the earliest admission date
later than the index discharge date (i.e., the latest readmission date) minus that index
discharge date.

Step 4:Create the t(M,p) calculation — measured as the date of death minus the index
procedure date. If the date of death occurs on or before the index discharge date, we use the
information to define inpatient mortality by setting the calculation value to 0.

Step 5: Create the t(M,a) calculation -- measured per procedure as the date of death minus the
index admission date.

Step 6: Calculate the censoring times that partner with the tine to event calculations. First,
calculate the CRDDATE variable as the earliest of the date of death or the HMO enrollment
date. Next, calculate the date of inpatient death where possible. Finally, calculate the
censoring times.

Step 7. Combine the calculations by procedure into one dataset.

Step 8: Check output through a PROC MEANS, PROC CONTENTS, and PROC PRI NT.
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11. PRODUCTION JCL: <<intentionally blank>>

11.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DHMSQ. @BQ01. MSQYH102. OCxx PX, (xx=92-01)
Output Files: DHMBQ @/BQD1. MSQYH202. OCxx SUM (xx=94-01)

Purpose: A catalogued procedure that calls the SAS program HRSAGL .

11.1.1 Called Program: P1H4. @QvSQOHRS. PGWLI B( HRSAGL)

Purpose: Produce aggregate files that contain counts of discharges with High-Risk
Surgeries. Sum the data for three years to the level of age, sex, race, dual, Medicare status,
urban/rural, and beneficiary region and state.

Program Steps:
Step 1. Aggregate the data across all stratifiers for each year.

Step 2: Pull and sum three-year outcome counts.
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12. PRODUCTION JCL: <<intentionally blank>>

12.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DEMSQ @/BQD1. MSQYHL102. CcxxPX (xx=92-01)
Output Files: DEMBQ. @vBQO1. MSQYH202. OCxx SUMB, (xx=96-01)

Purpose: A catalogued procedure that calls the SAS program HRSAGLY5.

12.1.1 Called Program: P1H4. @/5QOHRS. PGWLI B( HRSAGLY5)

Purpose: Produce aggregate files that contain counts of discharges with High-Risk
Surgeries. Sum the data for five years to the level of age, sex, race, dual, Medicare status,
urban/rural, and beneficiary region and state.

Program Steps:
Step 1. Aggregate the data across all stratifiers for each year.

Step 2: Pull and sum five-year outcome counts.
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13. PRODUCTION JCL: <<intentionally blank>>

13.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DiNVSQ @/BQD0000. SAS. YxXxMLAGL. ML4BENE,
(yy=92-01)
Output Files: DEVBQ. @/BQO1. MSQYH202. BENXX SUM (xx=94-01)

Purpose: A catalogued procedure that calls the SAS program BENESUM

13.1.1 Called Program: P1H4. @VSQOHRS. PGVLI B( BENESUM

Purpose: Produce denominator aggregate files that combine three years of beneficiary
counts (for discharge rate computation) by level of age, sex, race, dual, Medicare status,
urban/rural, and beneficiary region and state.

Program Steps:
Step 1: Aggregate the data across all stratifiers for each year.

Step 2: Pull and sum three-year counts.
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14. PRODUCTION JCL: <<intentionally blank>>

14.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DH#MSQ. @/BQ00000. SAS. YXXMLAGL. ML4BENE, (xx=92-01)
Output Files:  D#MBQ @BQD1. MSQYH202. BENXx SUS, (xx=96-01)

Purpose: A catalogued procedure that calls the SAS program BENESUNb.

14.1.1 Called Program: P1H4. @/5QOHRS. PGVLI B( BENESUMb)

Purpose: Produce denominator aggregate files that combine five years of beneficiary
counts (for discharge rate computation) by level of age, sex, race, dual, Medicare status,
urban/rural, and beneficiary region and state.

Program Steps:
Step 1. Aggregate the data across all stratifiers for each year.

Step 2: Pull and sum five-year counts.
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15. PRODUCTION JCL: <<intentionally blank>>

15.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DEMSQ. @vBQO1. MBQYH500. OC7Yxx. OLD,(xx=92-01)
Output Files: DEMSQ @BQO1. MSQYH502. RMkx SUM (xx=94-01)

Purpose: A catalogued procedure that calls the SAS program HRSAG2.

15.1.1 Called Program: P1H4. @/5QOHRS. PGWLI B( HRSAR2)

Purpose: Produce denominator aggregate files that contain counts of readmissions and
deaths for High-Risk Surgeries. Sum the data for three years to the level of age, sex, race,
dual, Medicare status, urban/rural, and beneficiary region and state.

Program Steps:
Step 1. Aggregate the data across all stratifiers for each year.

Step 2: Pull and sum three-year counts.
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16. PRODUCTION JCL: <<intentionally blank>>

16.1 Catalogued Procedure: <<intentionally blank>>

Input Files: DEMSQ. @vBQO1. MBQYH500. OC7Yxx. OLD,(xx=92-01)
Output Files: DEMBQ. @vBQO1. MSQYH502. Rk x SUMB, (xx=96-01)

Purpose: A catalogued procedure that calls the SAS program HRSAG2Y5.

16.1.1 Called Program: P1H4. @/5QOHRS. PGWLI B( HRSARKY5)

Purpose: Produce denominator aggregate files that contain counts of readmissions and
deaths for High-Risk Surgeries. Sum the data for five years to the level of age, sex, race,
dual, Medicare status, urban/rural, and beneficiary region and state.

Program Steps:
Step 1. Aggregate the data across all stratifiers for each year.

Step 2: Pull and sum five-year counts.
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CHAPTER VII
METHODS, FLOWCHARTS, AND

SPECIFICATIONS FOR DIABETES
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PART I: METHODS
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1. DESCRIPTION OF THE MEASURE

These measures are based on a combination of ICD-9 CM diagnosis and procedure
codes, HCPCS codes, revenue center codes, and provider specialty codes and document the
count and rate per 1,000 diabetes claimants who have at least one claim indicating evidence
of one of 8 process of care measures or one of 34 progression of disease measures. The
process of care and progression of disease measures are described in detail in Appendices F
and G, respectively. Annual summary tables produced for the measure present aggregate
counts, unadjusted rates, and age/sex adjusted rates for each measure in total and stratified
by demographic subgroups, including age group, sex, race, Medicare eligibility status,
Medicaid enrollment status, and geographic area.

The following is a list of the Process of Care and Progression of Disease Measures:
Process of Care Measures
Hemoglobin Alc Test
Lipid Profiling
Self-monitoring
Diabetes Education
Retinal Eye Examination
Microalbumin Screening/Quantitative Urine Protein
Podiatry Visits
Therapeutic Shoes
Progress of Disease Measures
Lower Extremity Disease, cellulitis as a principal diagnosis
Lower Extremity Disease, cellulitis as a secondary diagnosis
Lower Extremity Disease, cutaneous gangrene
Lower Extremity Disease, osteomyelitis

Lower Extremity Disease, peripheral neuropathy or arthropathy associated with
neurological disorders

Lower Extremity Disease, diabetes with peripheral circulatory disorders



178

Lower Extremity Disease, lower limb amputations

Lower Extremity Disease, incision and drainage below facia, with or without
tendon sheath involvement

Lower Extremity Disease, incision and drainage of bone cortex

Lower Extremity Disease, skin and subcutaneous debridement for gangrene
New End-Stage Renal Disease (ESRD)

Nephropathy

Diabetic Eye Disease, retinopathy

Diabetic Eye Disease, blindness

Diabetic Eye Disease, diabetic cataract

Diabetic Eye Disease, glaucoma

Diabetic Eye Disease, macular edema

Diabetic Eye Disease, laser treatment

Hospitalization for Stroke as a principal diagnosis

Hospitalization for Stroke as a secondary diagnosis

Hospitalization for Acute Myocardial Infarction as a principal diagnosis
Hospitalization for Acute Myocardial Infarction as a secondary diagnosis
Hospitalization for Heart Failure as a principal diagnosis

Hospitalization for Heart Failure as a secondary diagnosis

Hospitalization for CABG

Hospitalization for PTCA

Admission to an Emergency Room or Observation Bed for Metabolic Crisis
Hospitalization for Diabetes without mention of complications

Hospitalization for Diabetes with ketoacidosis



179

Hospitalization for Diabetes with hyperosmolarity
Hospitalization for Diabetes with other coma
Hospitalization for Diabetes with other complications
Hospitalization for Lower Extremity Amputations

Hospitalization for Femoral-Bypass Procedure

2. CMS DATA SOURCES

The 5% Standard Analytical Files (SAF) extracted from DESY, including
Inpatient (IP), Skilled Nursing Facilities (SNF), Home Health Agencies (HHA),
Outpatient (OP), Part B Carriers (PS), and Durable Medical Equipment (DME)
claims files, provide claim information for beneficiaries included in the 1992-
2002 MQMS.

The CMS Cross-Reference File accessed through DSAF provides a listing of all
Medicare beneficiary identification numbers (historical 1Ds) under which the
beneficiary has been entitled to receive Medicare benefits. This file allows one
to link across multiple identification numbers and establishes a unique number
for each Medicare beneficiary.

The 1992-2002 MQMS M1 Base Analytic Denominator File provides the
identification of Medicare beneficiaries who are included in the MQMS and who
are eligible for diabetes selection. It also provides beneficiary-level demographic
and eligibility and enrollment information for analysis by subgroups of interest.

The 1999 Final MQMS M1-3 Age and Age/Sex Count File provides the number
of Medicare FFS Part A Enrollees on July 1 included in the MQMS, in total, and
by subgroups of interest. These counts are used to age/sex adjust MQMS
outcomes measures to the 1999 Medicare FFS population.

3. INCLUSION CRITERIA

Claimants are included in the diabetes cohort if they meet all of the following inclusion

criteria;

Claimants eligible for M7 based on the M1 Base Analytic Denominator File
diabetes eligibility indicator. M1 sample is restricted to those individuals who
were enrolled in Medicare Parts A and B for the full twelve months of the
calendar year and who did not participate in a Medicare Managed Care plan
during the year.
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Claimants with principal or secondary diagnosis of diabetes. Diagnosis codes
consistent with diabetes include 250*, 3572*, 3620*, and 36641 (where * stands
for any code at the fourth or fifth position).

Claimants with (1) at least one acute face-to-face claim, or (2) at least two non-
acute face-to-face claims. Acute and non-acute face-to-face claims are identified
based on revenue center and HCPCS codes (For detail, refer to Appendix 1).

4, EXCLUSION CRITERIA

Claimants are excluded from the diabetes cohort if they meet any of the following
exclusion criteria:

Claimants residing outside of the United States, except claimants residing in
Puerto Rico, Guam, and the Virgin Islands.

Claimants with invalid values for date of birth, state code, sex, race, and
Medicare status code.

Claimants with evidence of diabetes in pregnancy (indicated by a diagnosis code
of 6480* or 6488*, where * stands for any code at the fifth position). The
number of claimants excluded for this reason and a total number of eligible
diabetes claimants that meet all of the inclusion and exclusion criteria for years
1992-2001 based on 5% SAF files are presented in the table below.

5. KEY VARIABLES

Age Group: The following nine age groupings are used for formatting age (which
is calculated as of July 1 for each calendar year) and in conducting age/sex
adjustments to rates:

1=054

2 =55-64
3 =65-69
4 =70-74
5=175-79
6 = 80-84
7 =85-89
8 =90-94
9 =095+

Census Division: Beneficiary Census Division of residence as of March 31* of the year
following the reference year. Note that the Denominator File is created in April for the
previous calendar year. The March update of the Enrollment Data Base (EDB) is used to
populate the fields for the previous year’s Denominator File.

0 = Puerto Rico and Virgin Islands
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1 = New England

2 = Middle Atlantic

3 = East North Central
4 = West North Central
5 = South Atlantic

6 = East South Central

7 = West South Central
8 = Mountain

9 = Pacific

Census Region: Beneficiary Census Region of residence as of March 31% of the year
following the reference year. Note that the Denominator File is created in April for the
previous calendar year. The March update of the EDB is used to populate the fields for the
previous year’s Denominator File.

0 = Puerto Rico and Virgin Islands

1 = Northeast

2 = Midwest
3 = South
4 = West

Dual Flag: A dichotomous variable that identifies beneficiaries that are dually enrolled in
Medicare and Medicaid at least one month during the calendar year, defined as the
member being enrolled in Medicare Part A and with Medicaid buy-in at least one month
during the calendar year.

1 = Medicare and Medicaid dual enrollment

0 = Not enrolled in Medicaid

Medicare Status: Original reason for Medicare eligibility
1 = Aged without ESRD
2 = Aged with ESRD
3 = Disabled without ESRD
4 = Disabled with ESRD
5= ESRD only

Race: Race of Beneficiary
1 = White
2 = African American
3 = Other (Asian, Hispanic, North American Native, Other)
0 = Unknown

Sex: Gender of Beneficiary

1 = Male

2 = Female
Note: If sex is unknown, CMS assigns a value using the following methodology: SEX =1, if
beneficiary age <65 and SEX = 2, if beneficiary age is 65 or greater
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State: Beneficiary state of residence as of March 31* of the year following the reference year.
Note that the Denominator File is created in April for the previous calendar year. The
March update of the EDB is used to populate the fields for the previous year’'s Denominator
File. Residents of Guam will be reported with residents of Hawaii.

Urban/Rural: A dichotomous variable defining beneficiary county of residence as an urban
or rural location. All counties residing within a Metropolitan Statistical Area (MSA) are
designated as urban areas.

1 = Urban Area

0 = Rural Area
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PART I1l: DATA PROCESSING
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Please note that prior to processing any code, data must be obtained from DESY. Use
DESY to pull all diabetes-related claims that occurred during the relevant year, based on the
5% HHA, IP, OP, PS, and SNF files. Please refer to Appendix B for a comprehensive listing
of this DESY output.

1. PRODUCTION JCL: <<intentionally blank>>

1.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. G\AA2049. WF17. @- - - - - - . R0008819. OUT
Output File: D#MBQ @BQOOM?. SAS. AO0LHH. HHO9
D#MSQ @BQOOM?. SAS. AOO1HH. HHI D99

Purpose: A catalogued procedure that calls the SAS program.

1.1.1 Called Program: D#MSQ. @/5QO0M7. PGVLI B99( AOO1HH)

Purpose: Read the DESY HH file into a SAS file, generate a claims-level file, and
generate a file with unduplicated HI CNGs for cross-referencing.

Program Steps:

Step 1: Read in the flat HH file, keep only the necessary variables for identifying diabetes
later and write-out a SAS file.

Step 2: Run aPROC CONTENTS and aPROC PRI NT on the SAS claim files.

Step 3: Create a file with HI CNGs for a finder file, and run a PROC PRI NT.
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2. PRODUCTION JCL: <<intentionally blank>>

2.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. G\AA2049. WF17. @- - - - - - . RO008817. OUT
Output File: D#MBQ @BQOOM?. SAS. A001I P. | P99
D#MSQ @BQOOM?. SAS. A001I P. | Pl D99

Purpose: A catalogued procedure that calls the SAS program.

2.1.1 Called Program: D#MSQ @VSQOOM7. PGVLI B99( AOO1I P)

Purpose: Read the DESY IP file into a SAS file, generate a claims-level file, and
generate a file with unduplicated Hl CNGs for cross-referencing.

Program Steps:

Step 1: Read in the flat IP file, keep only the necessary variables for identifying diabetes later
and write-out a SAS file.

Step 2: Run aPROC CONTENTS and aPROC PRI NT on the SAS claim files.

Step 3: Create a file with HI CNGs for a finder file, and run a PROC PRI NT.
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3. PRODUCTION JCL: <<intentionally blank>>

3.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @QANAA2049. WFL7. @------ . R0008815. AJT
Output File: D#EMSQ @/BQOOM7. SAS. AO01C0P. OP99
D#MSQ @/BQOOM7. SAS. AO01OP. OPI D99

Purpose: A catalogued procedure that calls the SAS program.

3.1.1 Called Program: D#MSQ. @/S5QOO0M7. PGVLI B99( AO01OP)

Purpose: Read the DESY OP file into a SAS file, generate a claims-level file, and
generate a file with unduplicated Hl CNGs for cross-referencing.

Program Steps:

Step 1: Read in the flat OP file, keep only the necessary variables for identifying diabetes later
and write-out a SAS file.

Step 2: Run aPROC CONTENTS and aPROC PRI NT on the SAS claim files.

Step 3: Create a file with HI CNGs for a finder file, and run a PROC PRI NT.
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4. PRODUCTION JCL: <<intentionally blank>>

4.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @GA\AA2049. WF17. @- - - - - - . RO008810. OUT
Output File:  D#MSQ @BQOOM. SAS. AOO1PS. PS99
DHMSQ @/BQDOM?. SAS. AOO1PS. PSI D99

Purpose: A catalogued procedure that calls the SAS program.

4.1.1 Called Program: D#ENSQ. @VSQOOM7. PGVLI B99( AOO1PS)

Purpose: Read the DESY PS file into a SAS file, generate a claims-level file, and
generate a file with unduplicated Hl CNGs for cross-referencing.

Program Steps:

Step 1: Read in the flat PS file, keep only the necessary variables for identifying diabetes later
and write-out a SAS file.

Step 2: Run aPROC CONTENTS and aPROC PRI NT on the SAS claim files.

Step 3: Create a file with HI CNGs for a finder file, and run a PROC PRI NT.
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5. PRODUCTION JCL: <<intentionally blank>>

5.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @QANAA2049. WFL7. @------ . R0O009974. QJT
Output File: D#EMSQ @/BQOOM7. SAS. AOO1SN. SN99
D#MSQ @/BQOOM7. SAS. AOOLSN. SNI D99

Purpose: A catalogued procedure that calls the SAS program.

5.1.1 Called Program: D#MSQ. @/SQOOM7. PGVLI B99( AOO1SN)

Purpose: Read the DESY SN file into a SAS file, generate a claims-level file, and
generate a file with unduplicated Hl CNGs for cross-referencing.

Program Steps:

Step 1: Read in the flat SN file, keep only the necessary variables for identifying diabetes later
and write-out a SAS file.

Step 2: Run aPROC CONTENTS and aPROC PRI NT on the SAS claim files.

Step 3: Create a file with HI CNGs for a finder file, and run a PROC PRI NT.



189

6. PRODUCTION JCL: <<intentionally blank>>

6.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ @/BQOOM?. SAS. AOOLHH. HHI D99
D#MSQ @BQOOM?. SAS. A001I P. | Pl D99
DHMBQ @/BQOOM?. SAS. AOO1OP. OPI D99
DHMSQ @/BQOOM?. SAS. AOO1PS. PSI D99
DHNMBQ @/BQOOM?. SAS. AOOLSN. SNI D99

Output File:  D#MSQ @/BQOOM?. FLAT. A002. FI NDER99

Purpose: A catalogued procedure that calls the SAS program.

6.1.1 Called Program: D#MSQ @/BQO0M7. PGVLI B99( A002)

Purpose: Read in the five A001 files and generate a flat finder file.
Program Steps:

Step 1: Read in the five SAS files (HH, IP OP, PS, SN) and sort by HI CNQ deleting all
observations with duplicate keys.

Step 2: Create a flat finder file for use in cross-referencing.
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Get DSAF cross-reference file

Output: WF17. @000000. DI ABXX. QUTPUT. NODUPE - 1992-2000
WF17. @000000. xr ef 2001. OQUTPUT. NODUPE - 2001

7. PRODUCTION JCL: <<intentionally blank>>

7.1 Catalogued Procedure: <<intentionally blank>>

Input File: DSAF cross-reference flat file
Output File: D#MBQ @/BQOM7. SAS. A003. XREF99

Purpose: A catalogued procedure that calls the SAS program.
7.1.1 Called Program: D#MSQ @/BQO0M7. PGVLI B99( A003)
Purpose: Read in the DSAF cross-reference file and create a SAS file.
Program Steps:
Step 1: Read in the flat cross-reference file.
Step 2: Sort the data by XREF and output as a SAS file.
Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS file.

Step 4. Output unique claimants into a temporary dataset.
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8. PRODUCTION JCL: <<intentionally blank>>

8.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ @/BQOOM?. SAS. AOOLHH. HHO9
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File:  D#MSQ @BQOOM. SAS. BOO4HH. DBI9HH2

Purpose: A catalogued procedure that calls the SAS program.

8.1.1 Called Program: D#MSQ @SQOOM7. PGMLI B99( BOO4HH)

Purpose: Assign a unique HI CNO to claims for the same claimant, and identify non-
acute face-to-face claims.

Program Steps:
Step 1: Sort the HHA file.

Step 2: Merge the HHA file with the cross-reference file to assign a unique HI CNO to each
claimant.

Step 3: Sort the HHA file again by the assigned unique HI CNO.

Step 4: Identify non-acute face-to-face claims, two of which are required to qualify a claimant
as having diabetes.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS non-acute claims file.
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9. PRODUCTION JCL: <<intentionally blank>>

9.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ @/BQOOM?. SAS. A001I P. HHO9
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File:  D#MSQ @BQOOM?. SAS. B0O04! P. DB99I P1

Purpose: A catalogued procedure that calls the SAS program.

9.1.1 Called Program: D#MSQ. @/SQOO0M7. PGVLI B99( BO04I P)

Purpose: Assign a unique HI CNO to claims for the same claimant, and stratify claims
into acute and non-acute face-to-face claims. Please note that IP hospital is considered
acute.

Program Steps:
Step 1. Sort the IP file.

Step 2. Merge the IP file with the cross-reference file to assign a unique HI CNOto each
claimant.

Step 3: Sort the IP file again by the assigned unique HI CNQ

Step 4. Stratify claims into acute and non-acute face-to-face claims. One acute claim or two
non-acute claims are required to qualify a claimant as diabetic.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS non-acute claims file.
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10. PRODUCTION JCL: <<intentionally blank>>

10.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ @/BQOOM?. SAS. AOO1CP. OP99
DHMSQ @BQOOM?. SAS. A003. XREF99

Output File:  D#MSQ @BQOOM. SAS. BO04OP. DB99CP1
DHMSQ. @/BQOOM?. SAS. BOO4OP. DB99OP2

Purpose: A catalogued procedure that calls the SAS program.

10.1.1 Called Program: D#MSQ. @/5QO0M7. PGVLI B99( BO04OP)

Purpose: Assign a unique HI CNO to claims for the same claimant, and stratify claims
into acute and non-acute face-to-face claims.

Program Steps:
Step 1: Sort the OP file.

Step 2: Merge the OP file with the cross-reference file to assign a unique HI CNOto each
claimant.

Step 3: Sort the OP file again by the assigned unique H CNO.

Step 4. Stratify claims into acute and non-acute face-to-face claims. One acute claim or two
non-acute claims are required to qualify a claimant as diabetic.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims files.
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11. PRODUCTION JCL: <<intentionally blank>>

11.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ @/BQOOM?. SAS. AOO1PS. PS99
DHMSQ @/BQOOM?. SAS. A003. XREF99

Output File:  D#MSQ @BQOOM. SAS. BO04PS. DB99PS1
DHMSQ. @/BQOOM?. SAS. BOO4PS. DBI99PS2

Purpose: A catalogued procedure that calls the SAS program.

11.1.1 Called Program: D#NMSQ. @VSQOOM/. PGVLI B99( BO04PS)

Purpose: Assign a unique HI CNO to claims for the same claimant, and stratify claims
into acute and non-acute face-to-face claims.

Program Steps:
Step 1: Sort the Part B Physician File.

Step 2: Merge the Part B Physician File with the cross-reference file to assign a unique
HI CNOto each claimant.

Step 3: Sort the Part B Physician File again by the assigned unique HI CNQ

Step 4. Stratify claims into acute and non-acute face-to-face claims. One acute claim or two
non-acute claims are required to qualify a claimant as diabetic.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims files.



195

12. PRODUCTION JCL: <<intentionally blank>>

12.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ @/BQOOM?. SAS. AOOLSN. SN99
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File:  D#MSQ @BQOOM. SAS. BOO4SN. DBI9SN2

Purpose: A catalogued procedure that calls the SAS program.

12.1.1 Called Program: D#MSQ. @/SQOO0M7. PGVLI B99( BOO4SN)

Purpose: Assign a unique HI CNO to claims for the same claimant, and identify non-
acute face-to-face claims.

Program Steps:
Step 1: Sort the SNF file.

Step 2: Merge the SNF file with the cross-reference file to assign a unique HI CNO to each
claimant.

Step 3: Sort the SNF file again by the assigned unique HI CNQ

Step 4: ldentify non-acute face-to-face claims, two of which are required to qualify a claimant
as having diabetes.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS non-acute claims file.
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13. PRODUCTION JCL: <<intentionally blank>>

13.1 Catalogued Procedure: <<intentionally blank>>

Input File: D#MBQ @/BQOOM?. SAS. BOO4I P. DB99I P1
D#MBQ @/BQOOM?. SAS. BOO4OP. DB99OP1
D#MBQ @BQOOM?. SAS. BOO4PS. DB99PS1
DHMBQ @/BQOOM?. SAS. BOO4SN. DBI99SN2
D#MSQ @/BQDOM?. SAS. BOO4OP. DB99OP2
DEMBQ @BQOOM?. SAS. BOO4HH. DBO9HH?2
DHMBQ @/BQOOM?. SAS. BOO4PS. DB99PS?
DHMBQ @/BQD000. SAS. YO9MLO02. DENOVB99
DH#MSQ @/BQOOM?. SAS. A003. XREF99

Output File: DEMBQ @BQOOM?. SAS. FLAT. BOOS5. DI AB99
DHMSQ @BQOOM?. SAS. FLAT. BOO5. DI ABET99

Purpose: A catalogued procedure that calls the SAS program.

13.1.1 Called Program: D#MSQ @/BQO0M7. PGWLI B99( BO05)

Purpose: Consolidate all acute and non-acute claims from IP, SNF, OP, HHA, and PS.
Identify diabetes cohort using the following criteria: one acute face-to-face claim or two
non-acute face-to-face claims at least seven days apart.

Program Steps:

Step 1. Combine acute claims files and output one HI CNOfor each claimant.
Step 2: Combine all non-acute claims files into one file.

Step 3: Sort the combined non-acute claims file.

Step 4. Apply “two claims seven days apart” criteria and output one HI CNO for each of
those claimants who meet the criteria.

Step 5: Combine acute diabetes H CNG with non-acute diabetes HI CNOs to get the
tentative diabetes cohort.

Step 6: Merge the cross-reference file with the Base Denominator Analytic File, to cover the
event that a Hl CNOchanges, before the merge with the tentative diabetes cohort.

Step 7: Sort by HI CNQ before merge with the tentative diabetes cohort.

Step 8: Merge the tentative diabetes cohort with the Base Analytic Denominator File
members who are eligible for M7 selection to get the final diabetes cohort.
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Step 9: Sort the cross-reference file by HI CNO, and then merge the diabetes cohort file with
the sorted cross-reference file in order to obtain historical H CNOs for use in the finder file.

Step 10: Create a flat finder file for use in pulling all claims using DESY.

Step 11: Create a SAS file containing the tentative diabetes cohort, just in case it is neeed in
the future.
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14. PRODUCTION JCL: <<intentionally blank>>

14.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. G\AA2049. WF17. @- - - - - - . R0009817. OUT
Output File: D#MBQ @BQOOM?. SAS. CO06DM YO99DMCLM

Purpose: A catalogued procedure that calls the SAS program.

14.1.1 Called Program: D#MSQ @/SQOOM7. PGVLI B99( CO06DM)

Purpose: Read in the DME raw claims data and generate flags for process and
progression of disease measures on the fly.

Program Steps:
Step 1. Read-in the DME claims.
Step 2. Generate process and progression of disease measure flags.

Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims file.
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15. PRODUCTION JCL: <<intentionally blank>>

15.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. G\AA2049. WF17. @- - - - - - . R0009819. OUT
Output File: D#MBQ @BQOOM?. SAS. CO06HH. YO9HHCLM

Purpose: A catalogued procedure that calls the SAS program.

15.1.1 Called Program: D#MSQ @VSQOOM7. PGVLI B99( COO6HH)

Purpose: Read in the HHA raw claims data and generate flags for process and
progression of disease measures on the fly.

Program Steps:
Step 1. Read-in the HHA claims.
Step 2. Generate process and progression of disease measure flags.

Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims file.
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16. PRODUCTION JCL: <<intentionally blank>>

16.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @G\AA2049. WF17. @- - - - - - . R0009815. QUT
Output File: D#MBQ @BQOOM?. SAS. C006! P. Y991 PCLM

Purpose: A catalogued procedure that calls the SAS program.

16.1.1 Called Program: D#MSQ @VSQOOM7. PGVLI B99( CO06I P)

Purpose: Read in the IP Hospital raw claims data and generate flags for process and
progression of disease measures on the fly.

Program Steps:
Step 1. Read-in the IP Hospital claims.
Step 2. Generate process and progression of disease measure flags.

Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims file.
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17. PRODUCTION JCL: <<intentionally blank>>

17.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @QANAA2049. WFL7. @------ . R0009820. AJT
Output File: D#MSQ @VSQOOM7. SAS. CO060P. YO9OPCLM

Purpose: A catalogued procedure that calls the SAS program.

17.1.1 Called Program: D#MSQ @vSQOOM7. PGVLI B99( CO06COP)

Purpose: Read in the Outpatient Hospital raw claims data and generate flags for process
and progression of disease measures on the fly.

Program Steps:
Step 1. Read-in the OP Hospital claims.
Step 2. Generate process and progression of disease measure flags.

Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims file.
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18. PRODUCTION JCL: <<intentionally blank>>

18.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @QANAA2049. WFL7. @------ . R0009816. QUT
Output File: D#MSQ @VSQOOM7. SAS. CO06PS. YO9PSCLM

Purpose: A catalogued procedure that calls the SAS program.

18.1.1 Called Program: D#MSQ @VSQOOM7. PGVLI B99( COO6PS)

Purpose: Read in the Part B Carrier (Physician) raw claims data and generate flags for
process and progression of disease measures on the fly.

Program Steps:
Step 1. Read-in the Part B Carrier (Physician) claims.
Step 2. Generate process and progression of disease measure flags.

Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims file.
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19. PRODUCTION JCL: <<intentionally blank>>

19.1 Catalogued Procedure: <<intentionally blank>>

Input File: P#DSY. @QANAA2049. WFL7. @------ . R0009818. QUT
Output File: D#MSQ @VSQOOM7. SAS. CO06SN. YO9SNCLM

Purpose: A catalogued procedure that calls the SAS program.

19.1.1 Called Program: D#MSQ @VSQOOM7. PGVLI B99( COO6SN)

Purpose: Read in the SNF raw claims data and generate flags for process and
progression of disease measures on the fly.

Program Steps:
Step 1. Read-in the SNF claims.
Step 2. Generate process and progression of disease measure flags.

Step 3: Run aPROC CONTENTS and aPROC PRI NT on the SAS claims file.
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20. PRODUCTION JCL: <<intentionally blank>>

20.1 Catalogued Procedure: <<intentionally blank>>

Input File: D#MBQ @/BQOOM?. SAS. C006! P. Y991 PCLM
Output File: D#MBQ @BQOOM7. SAS. C007. Y991 PSTY

Purpose: A catalogued procedure that calls the SAS program.

20.1.1 Called Program: D#MSQ. @/5QO0M7. PGVLI B99( C007)

Purpose: Create a stay-level IP file: Delete stand-alone ER claims, demonstration claims,
and all overlapping claims. Identify and consolidate interim claims and transfer claims.

Program Steps:

Step 1. Identify and delete stand-alone ER, demonstration claims. Claims that meet all three
of the following criteria are considered stand-alone ER claims: 1) MedPAR Discharge
Destination equals '20' or MedPAR Discharge Status Code equals 'B', and 2) the sum of all
MedPAR Accommodation Charges is equal to 0, and 3) the MedPAR Emergency Room
Service Charge is greater than 0. Demonstration Claims are defined as claims with the 4th-
6th positions of the MedPAR Provider Identification Number in the 880 to 899 range.

Step 2: Sort the file by HI CNO, admission date, discharge date, and provider ID to facilitate
identification of overlapping claims.

Step 3: Identify all overlapping claims. Overlapping claims are those claims where: 1)
HI CNGs are the same; and 2) Admission date is larger than or equal to the admission date of
previous claim but smaller than the discharge date of previous claim.

Step 4: Describe the basic information on the overlapping claims.

Step 5: Merge the IP file and the overlapping claims case file by OBS. Delete overlapping
claims.

Step 6: Sort the IP claims to facilitate identification of interim claims.

Step 7: Identify interim claims: if they have the same provider and the admission date of the
claim is equal to, or one day after, the discharge date of the previous claim, and the status
code of the previous claim is "still patient.

Step 8: Sort the IP claims by H CNOand STAYNUM

Step 9: Collapse interim claims that belong to the same stay into a single claim. The
admission date comes from the first claim in a series of interim claims and discharge date is
the discharge date of the last claim in a series of interim claims. Sum payment variables. All
other variable values come from the last discharge claim in a series of interim claims.
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Step 10: Sort the IP claims to facilitate the identification of transfer claims.

Step 11: Identify transfer claims. Transfer claims are those daims where: 1) HI CNGs are the
same, and 2) PROVI Ds are not the same, and 3) admission date is equal to the previous
discharge date or the previous discharge date plus 1, and 4) discharge destination equals 2.

Step 12: Sort the IP claims by HI CNOand STAYNUM

Step 13: Collapse transfer claim and the claims right before it into a single record. The
admission date comes from the first claim in a series of transfer claims and discharge date is
the discharge date of the last claim in a series of transfer claims. Sum payment variables.
Calculate new Length of Stay (LOS). All other variable values come from the last discharge
claim in a series of transfer claims.

Step 14: Run a PROC CONTENTS and a PROC PRI NT on the SAS IP stay file.
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21. PRODUCTION JCL: <<intentionally blank>>

21.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ. @/BQOOM?. SAS. CO06DM Y99DMCLM
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File: DHMBQ. @/BQOOM?. SAS. CO08DM Y99DVPR

Purpose: A catalogued procedure that calls the SAS program.

21.1.1 Called Program: D#NMSQ. @V5QOOM/. PGVLI B99( CO08DMV)

Purpose: Create a person-level summary DME file for process and progression of
disease measures.

Program Steps:
Step 1: Sort the DME file.

Step 2: Merge the DME file with the cross-reference file to assign a unique HI CNO to each
claimant.

Step 3: Sort the DME file again by the assigned unique Hl CNO, and through service date.

Step 4: Special treatment for i_lipid3: need to have i_lip3_1-i_lip3_3 performed on the same
date.

Step 5: Create DME person summary file with measure flags.

Step 6: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.
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22. PRODUCTION JCL: <<intentionally blank>>

22.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ. @/BQOOM?. SAS. CO06HH. YO9HHCLM
D#MBQ. @/BQOOM?. SAS. A003. XREF99
Output File: DHMBQ. @/BQOOM?. SAS. CO08HH. YO9HHPR

Purpose: A catalogued procedure that calls the SAS program.

22.1.1 Called Program: D#MSQ @/BQO0M7. PGVLI B99( COO8HH)

Purpose: Create a person-level summary DME file for process and progression of
disease measures.

Program Steps:
Step 1: Sort the HHA file.

Step 2: Merge the HHA file with the cross-reference file to assign a unique HI CNO to each
claimant.

Step 3: Sort the HHA file again by the assigned unique HI CNO, and through service date.
Step 4: Create HHA person summary file with measure flags.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.
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23. PRODUCTION JCL: <<intentionally blank>>

23.1 Catalogued Procedure: <<intentionally blank>>

Input File: D#MBQ. @/BQOOM?. SAS. C0061 P. Y991 PCLM
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File: DHMBQ. @/BQOOM?. SAS. C008I P. Y991 PPR

Purpose: A catalogued procedure that calls the SAS program.

23.1.1 Called Program: D#MSQ. @/BQO0M7. PGVLI B99( CO08I P)

Purpose: Create a person-level summary IP file for process and progression of disease
measures.

Program Steps:

Step 1: Merge the IP file with the cross-reference file to assign a unique HI CNO to each
claimant.

Step 2: Sort the IP file again by the assigned unique HI CNQ and through service date.
Step 3: Create IP person summary file with measure flags.

Step 4: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.
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24. PRODUCTION JCL: <<intentionally blank>>

24.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ. @/BQOOM?. SAS. CO060P. YO9OPCLM
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File: DHMBQ. @/BQOOM?. SAS. CO08OP. YO9OPPR

Purpose: A catalogued procedure that calls the SAS program.

24.1.1 Called Program: D#MSQ @/BQO0M7. PGVLI B99( CO08OP)

Purpose: Create a person-level summary OP file for process and progression of disease
measures.

Program Steps:
Step 1: Sort the OP file.

Step 2: Merge the OP file with the cross-reference file to assign a unique HI CNOto each
claimant.

Step 3: Sort the OP file again by the assigned unique Hl CNO, and through service date.
Step 4: Create OP person summary file with measure flags.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.
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25. PRODUCTION JCL: <<intentionally blank>>

25.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ. @/BQOOM?. SAS. CO06PS. YO9PSCLM
DHMSQ @BQOOM?. SAS. A003. XREF99
Output File: DHMBQ. @/BQOOM?. SAS. CO08PS. YO9PSPR

Purpose: A catalogued procedure that calls the SAS program.

25.1.1 Called Program: D#MSQ @/BQOOM7. PGVLI B99( CO08PS)

Purpose: Create a person-level summary Part B Physician file for process and
progression of disease measures.

Program Steps:
Step 1: Sort the Part B Physician file.

Step 2: Merge the Part B Physician file with the cross-reference file to assign a unique
HI CNOto each claimant.

Step 3: Sort the Part B Physician file again by the assigned unique HI CNO, and through
service date.

Step 4: Special treatment for i_lipid3: need to have i_lip3_1-i_lip3_3 performed on the same
date.

Step 5: Create Part B Physician person summary file with measure flags.

Step 6: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.
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26. PRODUCTION JCL: <<intentionally blank>>

26.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ. @/BQOOM?. SAS. CO06SN. YO9SNCLM
D#MSQ @BQOOM?. SAS. A003. XREF99
Output File: DHMBQ. @/BQOOM?. SAS. CO08SN. YO9SNPR

Purpose: A catalogued procedure that calls the SAS program.

26.1.1 Called Program: D#MSQ @/BQOO0M7. PGVLI B99( CO08SN)

Purpose: Create a person-level summary SNF file for process and progression of disease
measures.

Program Steps:
Step 1: Sort the SNF file.

Step 2: Merge the SNF file with the cross-reference file to assign a unique HI CNO to each
claimant.

Step 3: Sort the SNF file again by the assigned unique HI CNQ and through service date.
Step 4: Create SNF person summary file with measure flags.

Step 5: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.
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27. PRODUCTION JCL: <<intentionally blank>>

27.1 Catalogued Procedure: <<intentionally blank>>

Input File: DHMSQ. @/BQOOM?. SAS. C008I P. Y99I PPR
DHMSQ. @/BQOOM?. SAS. CO08SN. YO9SNPR
DHMSQ. @/BQO0M?. SAS. CO080P. YO9OPPR
DHMSQ. @/BQOOM?. SAS. CO08HH. YO9HHPR
DHMSQ. @/BQO0M?. SAS. CO08PS. YO9PSPR
DHMSQ. @/BQO0M?. SAS. CO08DM Y99DMVPR
DH#MSQ @/BQOOM?. SAS. BOOS. DI AB99
DHMBQ @/BQDOM. SAS. A003. XREF99

Output File: D#MSQ @/BQOOM?. SAS. C009. YO9PRALL

Purpose: A catalogued procedure that calls the SAS program.

27.1.1 Called Program: D#MSQ. @/SQO0M7. PGVLI B99( CO09)

Purpose: Create an initial person-level summary file by combining the person summary
files for IP, SNF, OP, HHA, PS, and DME into a single file.

Program Steps:

Step 1. Create an initial person-level summary file by comparing the person summary files for
IP, SNF, OP, HHA, PS, and DME for process and progression of disease measures.

Step 2. Read-in the flat finder file. Please note that Steps 2-5 are make-up steps of
D#MSQ. @/SQOOM7. PGVLI B99( BO05) .

Step 3: Sort the data by XREF.
Step 4: Merge with the cross-reference file to obtain unique Hl CNGs .

Step 5: Merge with the person-summary file to remove extra cases that do not meet the “two
non-acute face-to-face, seven days apart” criteria.

Step 6: Run aPROC CONTENTS and aPROC PRI NT on the SAS person summary file.

Step 7: Perform a frequency count of each disease measure.
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28. PRODUCTION JCL: <<intentionally blank>>

28.1 Catalogued Procedure: <<intentionally blank>>

Input File: D#MBQ @/BQDOM?. SAS. A003. XREF99
D#MBQ @/BQD000. SAS. YO9MLO02. DENOVB99
D#MBQ @/BQD000. SAS. YOSMLO02. DENOVBOS
D#MBQ @BQOOM?. SAS. C009. YO9PRALL

Output File: DEMBQ @/BQOOM7. SAS. C010. YO9PRAL2
D#MBQ @BQOOM?. SAS. C010. YO9TBL

Purpose: A catalogued procedure that calls the SAS program.

28.1.1 Called Program: D#MSQ @/BQO0M7. PGWLI B99( C010)

Purpose: ldentify new ESRD claimants and create a final person summary file. Run a
PROC SUMMARY of this person summary file in order to generate tables.

Program Steps:

Step 1: Merge the cross-reference file with the production year denominator file in order to
assign unique HI CNGs. Keep only those claimants eligible for the measure.

Step 2: Sort by unique HI CNQ

Step 3: Merge the cross-reference file with the denominator file for the year prior to the
production year in order to assign unique HI CNGs.

Step 4: Sort by unique HI CNQ

Step 5: Merge the denominator files for the two years by assigned unique HI CNO. Keep
observations that are in the production year file.

Step 6: Merge the initial person summary file with the base denominator files in order to
create a final person summary file with new ESRD and demographic information for the
beneficiaries.

Step 7: Run a PROC CONTENTS and a PROC PRI NT on the final SAS person summary
file.

Step 8: Create the total sum of measures and sum by each demographic variable.
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29. PRODUCTION JCL: <<intentionally blank>>

29.1 Catalogued Procedure: <<intentionally blank>>

Input File: D#MSQ @/BQOOM?. SAS. C010. YOO TBL

Output File: D#MSQ @BQOOM?. SAS. C011. RTFP1C99
D#MSQ @BQOOM?. SAS. C011. RTFP1R99
D#MSQ @BQOOM?. SAS. C011. RTFP2C99
D#MSQ @BQOOM?. SAS. C011. RTFP2R99

Purpose: A catalogued procedure that calls the SAS program.

29.1.1 Called Program: D#MSQ. @/SQOOM7. PGWLI B99( C011)
Purpose: Create tables, add descriptions, and use ODS to output the data as .RTF files.

Program Steps:

Step 1: Prepare numerators and denominators for each table.

Step 2: Create tables of count for 1) process and outcome and 2) progression of disease
measures.

Step 3: Create a table of count for process and outcome of disease measures.

Step 4: Create a table of rate per 1,000 for process and outcome of disease measures.
Step 5. Create a table of count for progression of disease measures.

Step 6: Create a table of rate per 1,000 for progression of disease measures.

Step 7: Run a PROC CONTENTS and a PROC PRI NT on the each of the count and rate
files.



215

30. PRODUCTION JCL: <<intentionally blank>>

30.1 Catalogued Procedure: <<intentionally blank>>

Input File: DEMBQ. @vBQOOM?. SAS. C010. Y99TBL
D#MSQ @v5QO000. SAS. YOOMLO04. AGESEX99
Output File: D#MSQ @/BQOOMY. SAS. C012. RTFP1A99
D#MSQ @/BQOOM. SAS. C012. RTFP2A99

Purpose: A catalogued procedure that calls the SAS program.

30.1.1 Called Program: D#MSQ. @/B5QO0M7. PGVLI B99( C012)

Purpose: Create age/sex adjusted rate tables for age, only sex-adjusted and for sex, only
age adjusted.

Program Steps:

Stp 1.  Create  age/sex  weights using the M1 1999 file
DEMSQ @VBQD000. SAS. YOOMLO04. AGESEX99. This file will also be applied to the
other year in 1992-2000.

Step 2: Create adjusted rates by age/sex cells for each subgroup.

Step 3: Prepare rows (subgroups) in proper order for the tables.

Step 4: Put all the rows together for tables of 1) process and outcome, and 2) progression of
disease measures.

Step 5. Create .RTF text format table of age/sex adjusted rate per 1,000 for process and
outcome of disease measures.

Step 6: Create .RTF text format table of age/sex adjusted rate per 1,000 for progression of
disease measures.

Step 7: Run aPROC CONTENTS on the intermediate SAS rate file.



